Tiéu chuén quic té nay da duoc xay dung phu hop véi cac nguyén tic vé tiéu chufin hoa duec thanh lap trong Quyét dinh vé Nguyén tic Phat trién cac Tiéu chuin, Huéng din va
Khuyén nghi Quéc té do Uy ban Rao can ky thuit cia T4 chire Thuong mai Thé giéi (TBT) ban hanh.

Chi dinh: A370 -17a

Phwong phap thir tiéu chuan va binh nghia cho
Thir nghiém co hoc cac san pham thép (1)

Tiéu chuén nay duge cép theo chi dinh ¢6 dinh A370; con s6 ) ngay sau khi chi dinh thé hién nam ban hanh, hodc trong trrong hop sira déi, nim stra dbi lan

cubi. Mot sé trong ngodc don cho biét nam phé duyét 1an cudi. Mot épxilong trén (') chi ra mot sy thay ddi vé& mit bién tap ké tir 1an sira ddi cudi cung hodc tai

phé duyét.

Tiéu chudn nay da dwoc phé duyét dé sir dung boi cde co quan ciia B6 Qude phong Hoa Ky.

1. Pham vi*

Céc phuong phap thir (2) nay bao gom cac thu tuc va cac
dinh nghia cho viéc kiém tra co hoc cua thép, thép khong gi va
cac hgp kim lién quan. Cac xét nghiém co hoc khdc nhau duoc
md ta ¢ diy duoc su dung dé xac dinh céc tinh chét yéu cau
trong cac thong s6 k¥ thuat cua san phﬁm Can tranh nhiing
thay dbi trong cac phuong phap the va phai tuan thu cac
phwong phap thi tiéu chuan dé c6 duoc cac ket qua co thé tai
tao va so sanh. Trong nhing truong hop yéu cau kiém tra doi
v6i mot s6 san pham 1a duy nhat hoiic khong tuong thich véi
cac quy trinh chung nay, yéu cau kiém tra dic tinh san phim
s& duoc kiém soét.

Céc bai kiém tra co hoc duoc mod ta dudi day:

Phin

Kéo 6 dén 14
Uén 15
Do ciing 16
Brinell 14
Rockwell 18
Portable 19

Va dap 20 dén 30
Tu khoa 32

Céc phy Iyc bao gdm cac chi tiét riéng biét doi véi mot sb
san pham nhat dinh dugc noi vao cac phuong phdp thir nay
nhu sau:

Phu luc
San pham Bar Phu luc A1
San phim 4ng Phu luc A2

Chét Phu luc A3

San phim day tron Phu luc A4
Y nghla clia viéc kiém tra tac dong Notched-Bar Phu luc A5
Chuyén déi ty 1& phan tram Sw kéo dai clia mau vat tron Phu luc A6
dén twong dwong dbi véi mau phing

Kiém tra cép da chiéu Phu luc A7
Lam tron dit lieu kiém tra Phu luc A8
Cac phwong phap dé kiém tra thép Reinforcing Bars Phu luc A9
Thi tuc st dung va kiém soat mé phéng chu ky nhiét Phu luc A10

1.4 Cac gia tri dugc ghi bang don vi inch-pound dugc coi la
tiéu chuan.

W Cde phiwong phdp thir va cde dinh nghta nay thude tham quyén ciia ASTM Uy
ban A0 vé Thép, Thép khong gi va cde hop kim lién quan va la trdach nhiém truec
tiép ciia Tiéu ban A01.13 vé cde Phwong phdp Kiém tra va Ché bién Hoa hoc va
Ché bién Thép cdc San phdm va Quy trinh.

Phién ban hién tai dwoc thong qua vao ngay 15 thang 11 nam 2017. Puogc xudt
ban thang 12 ndm 2017. Pugc ban hanh ndm 1953. Phién ban trudc dwgc chdlp
thudn nam 2017 la A370 - 17. DOI: 10.1520 / A0370-17A.

@ P3i voi cdc teng dung Ma ASME vé 1o hoi va dp sudt tau bién, xem cdc quy
dinh lién quan SA-370 trong Phén II ciia BY ludt do.

Khi tai li¢u nay dugc tham chiéu trong mot dic ta vé san
pham metric, san luong va gia tri gia cuong c6 thé duoc xac
dinh bing don vi inch-kound (ksi) sau d6 chuyén thanh don vi
SI (MPa). P9 gidn dai dwoc xdc dinh theo chiéu dai inch-
pound cua 2 hodc 8 inch c6 thé duoc bao cdo theo don vi do
don vi SI 14 50 hodic 200 mm, twong tg, néu c6. Ngwoc lai,
khi tai liéu nay dwoc tham chiéu trong tiéu chuin san phim
inch-pound, san lugng va giad tri kéo co thé dwoc xac dinh
trong don vi SI sau do chuyén sang don vi inch-pound. Po
gian dai duoc xac dinh bang don vi do don vi SI cua chiéu dai
50 hodic 200 mm c6 thé dugc bao cdo theo chiéu dai inch-
pound gauge 1a 2 hodc 8 inch, twong g, khi ap dung.

1.5.1 Mau duoc st dung dé xac dinh don vi ban dau phai
phi hop voi dung sai 4p dung ciia hé thong don vi ban diu
dugc dua ra trong bang kich thudc chir khong phdi cua kich
thudc dung sai chuyén doi.

Chu y 1—Piéu nay la do kich thuéc SI ciia miu va dung sai dwoc
chuyen dbi kho khin khi day khong phai la mot tiéu chuin kep Nguoi s
dung duogc huong den cac Phuong phap Thir nghiém A1058 néu cac bai
kiém tra dwoc yéu cAu trong cac don vi SI.

Cha y hudng téi ISO / IEC 17025 khi c6 thé can phai c6
thong tin vé cac tiéu chi danh gia cac phong thi nghiém.

Tiéu chuan nay khong nhim muc dich giai quyét tit ca
cac mdi quan ngai vé an toan, néu ¢, lién quan dén viéc
sit dung n6. Nguoi st dung tiéu chuan nay la trach
nhiém cia nguoi st dung dé thiét lap cac ti€u chuén an
toan, sttc khoé va moi truong phu hop va

dua ra nhimg han ché vé quy dinh trudc khi sir dung Tiéu
chuan quoc t€ nay duoc xay dung -
phu hop vdi cac nguyén tic duoc qudc t& cong nhan vé
ti€u chuan hoa duoc dua ra trong Quyct dinh vé Nguyén
tac Phat tricn cac Ti€u chuan, Huong dan va Khuycn
nghi Quoc té do Hiép dinh Thuong mai The gidi To
chuc Cac rao can ky thuat doi véi thuong mai (TBT).
2. Tai liéu tham khao

ASTM Standards:’

A623 Specification for Tin Mill Products, General Require-
ments

*Péi véi cac tiéu chudn ASTM duge tham chiéu, hay truy cdp trang web cia
ASTM, www.astm.org, hodc lién hé véi Dich vu Khéch hang cia ASTM tai dia chi
service@astm.org. Dbi v6i Sach hang nam vé thong tin khéi lwong ASTM, hay
tham khao trang Tom tét Tai ligu cia tiéu chudn trén trang web ASTM

* Phan Tom tit Cac thay dbi xuét hién & cudi tiéu chuéin nay
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A623M Specification for Tin Mill Products, General Re-
quirements [Metric]

A833 Test Method for Indentation Hardness of Metallic
Materials by Comparison Hardness Testers

A956 Test Method for Leeb Hardness Testing of Steel
Products

A1038 Test Method for Portable Hardness Testing by the
Ultrasonic Contact Impedance Method

A1058 Test Methods for Mechanical Testing of Steel
Products—Metric

A1061/A1061M Test Methods for Testing Multi-Wire Steel
Prestressing Strand

E4 Practices for Force Verification of Testing Machines

EG6 Terminology Relating to Methods of Mechanical Testing

E8/E8M Test Methods for Tension Testing of Metallic Ma-
terials

E10 Test Method for Brinell Hardness of Metallic Materials

E18 Test Methods for Rockwell Hardness of Metallic Ma-
terials

E23 Test Methods for Notched Bar Impact Testing of Me-
tallic Materials

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E83 Practice for Verification and Classification of Exten-
someter Systems

E110 Test Method for Rockwell and Brinell Hardness of
Metallic Materials by Portable Hardness Testers

E190 Test Method for Guided Bend Test for Ductility of
Welds

E290 Test Methods for Bend Testing of Material for Ductil-
ity

ASME Document:*

ASME Boiler and Pressure Vessel Code, Section VIII,
Division I, Part UG-8

ISO Standard:’

ISO/IEC 17025 General Requirements for the Competence
of Testing and Calibration Laboratories

3. Tam quan trong va sit dung

3.1 Viéc str dung dau tién cac phuong phap thir nay 1a thi
nghiém dé xac dinh cac tinh chit co hoc dugc chi dinh cia
thép, thép khong ri va cac san phiam hop kim lién quan dé
danh gia sy phi hop cua cic san pham d6 véi dic diém ky
thuat thudc tham quyén cua ASTM A01 va céc tiéu ban cua nd
nhu duoc chi dinh béi mot nguoi mua trong mot don dat hang
hoiic hop dong.

3.1.1 Cac phuong phap thir niy co thé duoc va dugc su
dung boi cac Uy ban ASTM khac va cac co quan viét tiéu
chuan khac nham muc dich kiém tra sy phu hop.

3.1.2 Céc diéu kién vat liéu tai thoi diém thi nghiém, tin so
lay mau, vi tri mau va dinh hudng, yéu ciu bao cdo va cac
tham s6 kiém tra khac duoc néu trong dic ta vat liéu thich hop
hoiic trong Yéu ciu Yéu cdu Chung cho miu san phim cy thé.

4 Available from American Society of Mechanical Engineers (ASME), ASME
Interational Headquarters, Two Park Ave., New York, NY 10016-5990, http://
WWW.asme.org.

* Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://swwww.ansi.org.

3.1.3 Mot s6 thong s ky thuat vat liéu yéu ciu sit dung cic
phuong phap thi bd sung khong dl;oc mo ta ¢ day; trong nhiing
truong hop nhu vdy, phuong phap kiém tra yéu cau dugc mo ta trong
didc diém vat liéu do hozc bing cach tham chiéu dén mot tiéu chuin
phwong phap kiém tra phu hop khac.

3.2 Céc phuong phap thw nay cling thich hop dé str dung cho viéc
kiém tra thép, thép khong ri va cac vat liéu hop kim lién quan cho cac
muc dich khac, chang han nhu kiém tra chap nhan vét liéu dén cia
nguoi mua hodc danh gia cac thanh phan sau khi tiép xtc véi dich vu.

3.2.1 Ciing nhu bat ky kiém tra co hoc nao, do léch so véi
cac gidi han dic diém k¥ thuat hodc cac thudc tinh dugc san
xuat mong doi c6 thé xdy ra vi cac ly do hop 1¢ ngoai su thiéu
hut cua san pham goc. Nhitng 1y do nay bao gom, nhung
khong gi6i han ¢: Dich vu khong dam bao tiép theo do tlep
xuc véi moi treong (vi du nhi¢t d§, sw an mon); cac tinh chat
khong dong nhat vat chat, cAu tric di huéng, sy ldo hoa tyr
nhién cta cac hop chét chon loc, ché bién tiép khong dugc bao
gdm trong dic ta, cac gidi han 1dy mau va do khong chuan cua
thiét bi do. C6 sy khac biét vé thong ké trong tat ca cac khia
canh cta kiém tra co hoc va cic thay doi trong két qua kiém
tra tir cac kiém tra trudc duoc mong doi. Su hiéu biét vé cac ly
do c6 thé xay ra su sai 1éch tir cac gia tri thu nghi€ém duoc chi
dinh hoic du kién s& duoc ap dung trong viéc giai thich cac
két qua kiém tra.

4. Bién phap phong ngira chung,.

4.1 Mot sb phwong phéap ché tao,,chéng han nhu qén, tao hinh, va
han, hodc cac hoat dong lién quan dén sudi am, c6 the anh hudong dén
tinh cht cua vat liéu dang thu. Do do, cac thong s0 k¥ thudt cua san
pham bao gom giai doan san xuat ma tai do kiém tra co hoc phai
duoc thuc hi,én. Cac tl’ph chat duqc thé hién bang céach thwr nghie::m
trude khi ché tao co thé khong nhat thiét phai dai dién cho san pham
sau khi d4 duoc ché tao hoan toan.

4.2 Cac mau vat gia cong Khong dung cach nén dugc loai bo
va cac mau khac duoc thay the.

4.3 Cac sai sot trong mAu vat ciing c6 thé anh huéng dén két qua.
Néu bét ky mau thtr nghiém nao phat hién céc sai sot, viéc cung cap
lai cac thong s6 k¥ thuat san pham ap dung s& chi phdi.

44 Néu mau thir nghiém khong thanh cong vi ly do co hoc
nhu that bai cua thict bi thi nghiém hodc chuén bi mau khong
ph}‘l hop, n6 co6 the bi loai bo va mot mau khac duoc lay thay
the.

5. Pinh huéng ciia miu thir

5.1 Céc thudt ngit "kiém tra theo chiéu doc" va "kiém tra ngang"
chi duoc sir dung trong céc chi tict k§ thuat cho cac san phim gia
cong, rén va khong ap dung cho dic. Khi tham chicu nhu vay dugce
thuc hién do1 v6i phieu giam gia thir nghiém hodc mau thir nghiém,
cac dinh nghia dudi day ap dung

5.1.1 Kiém tra theo chiéu doc, trix khi duoc quy dinh cu
thé khac, cho thiy truc doc ciia mau song song véi
huéng md rong lon nhat cua thép trong qua trinh can
hoic rén. Ap suit ap dung cho mau thir cang thang theo
chiéu doc 1a theo huéng mé rong 16n nhat, va truc cua
mau thir mau udn doc theo goc phai doéi véi hudng mo
rong 16n nhat (Fig. 1, Fig. 2a, and Fig. 2b).

5.1.2 Kiém tra theo chiéu ngang, trir khi dugc xac dinh cu
thé theo cach khac, cho thiy truc doc cia mau nam & goc
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LONGITUDINAL SPECIMEN

LONGITUDINAL FLAT TENSION TEST

LONGITUDINAL ROUND TENSION TEST

LONGITUDINAL
BEND TEST
== INDICATES ROLLING DIRECTION @

OR EXTENSION.
LONGITUDINAL
IMPACT TEST

TRANSVERSE SPECIMEN
TRANSVERSE FLAT
/ T
TRANSVERSE @
BEND TEST
TRANSVERSE

IMPACT TEST

FIG. 1 Relation of Test Coupons and Test Specimens to Rolling
Direction or Extension (Applicable to General Wrought Products)

phai voi hudng mo rong lon nhét cua thép trong qua trinh can
hodc rén. Ap suat ap dung cho mau thir lyc cing ngang la o
goc phai 601 v6i phan mé rong 16n nhat, va tryc cua mau tha
d6i ximg udn ngang song song v6i phin mé rong 16n nhat

(Fig. 1).

5.2 Céc thuat ngit "phép thtr xuyén tam" va "phép thir tiép tuyén”
dugc st dung trong céc thong so k¥ thuat cta vat liéu cho mot s6 san
pham vong tron dugc gia cong, ren va khong ap dung cho duc. Khi
tham chiéu nhu vay duoc thuc hién doi véi phiéu giam gia thw
nghiém hodc mau thir nghiém, céc dinh nghia duéi day ap dung:

5.2.1 Kiém tra xuyén tam, trit khi dugc quy dinh cu thé
khac, cho thay truc doc ciia mau duoc vudng goc véi truc cua
san pham va trung khép voi mot trong nhitng ban kinh cua
mot vong tron dugc vé voi mot diém trén truc cua san phﬁm
lam trung tm (Fig. 2a).

5.2.2 Kiém tra tiép tuyén, trr khi duoc quy dinh cu thé
khac, cho thiy truc doc cia mau vat nim vudng goc véi mit
phing chira truc cua san pham va tiép xtic véi mot vong tron
duoc v& voi mot diém trén truc san ph?lm lam trung tdm (Fig.
2a, Fig. 2b, Fig. 2c, and Fig. 2d).

THU KEO
6. Mo ta

6.1Tht nghi¢m kéo lién quan dén viéc kiém tra co hoc cac
san pham bang thép s& ap dung mau vat lidu gia cong hoic
toan phan cua vt liéu dang duoc kiém tra dén mot tai trong du
dé gay dut v&. Cac gia tri két qua tim dugc xac dinh trong
thuat ngit tiéu chuan lién quan dén PP kiém tra co E6.

6.2 No6i chung, thiét bi kiém tra va phuong phap duoc dua ra trong
Phwong phép thir E8 / ESM. Tuy nhién, c6 mdt sd ngoai 1& déi véi
céc phwrong phép thir nghiém E8 / E8M trong viéc kiém tra thép, va
nhiing diéu nay duoc bao gdm trong cac phwong phap thir nay.

7. Thuit ngir

7.1 Doi v6i cac dinh nghia vé cac thuat ngit lién quan dén
kiém tra kéo. bao gom gi6i han ben, diém chay, gici han chay,
do gian dai va giam tict di€n, can tham khao Thuat ngir E6.

8. Thiét bi thir nghiém va hoat dong (Vin hinh)

8.1 Heé thong tai—C6 hai loai hé thong nap tai chung, co khi
(6¢ vit) va thily Iyc. Nhitng khac biét chu yéu 1a trong bién doi
cua ty 1€ ap dung. Cic may dién truc vit cii duoc giéi han &
mot s6 nho cic toc do dau cit cd dinh mién phi. Mot s6 may
vit hién dai, va tit ca cic may thuy luc cho phép bién thé
khong thay doi trong pham vi toc do.

8.2 May thw kéo phai dugc duy tri trong diéu kién hoat
dong tot, chi dugc s dung trong Khoang tai phu hop, va dugc
hiéu chinh theo dinh ky theo su sira d6i méi nhat cua Thyc
tién E4.

Chu y 2—Nhiéu méay duoc trang bi may ghi qua trinh kéo mau dé v
do thi tw dong cac duong cong (g suét - cing thing. Cén lvu y ring mot
s6 mdy ghi c6 mot bd phan do tai hoan toan tach biét véi chi thi tai cia
méy kiém tra. May ghi nay dwoc hiéu chinh riéng.

8.3 Tai—Pé 1a chirc ning cua thiét bi giit hodc giit cua may
kiém tra dé truyén tai tir du cia may dén mau dang thu. Yéu
cau thiét yéu 1a tai s& dwoc truyén theo chiéu doc. Piéu nay c6
nghia mau phai dugc dé 0 gitra ngam kep tranh ubén cong hodc
xodn dwoc gilt ¢ muc t6i thleu Ddi véi mau co phan giam
(khoang thit), viéc gitt mau s& dugc han ché ¢ phin kep.
Trong truong hop mot s6 doan dugc kiém tra ¢ kich thudc day
du, tai khong theo truc 1a khong thé tranh khoi va trong nhiing
truong hop nhu vay s& dugc phép.

8.4 Toc do thir—Tbdc do thir nghiém khong dugc 1on hon toc
do tai trong va doc do cing co thé duoc thuc hién chinh xac.
Trong thir nghiém san xuat, toc do thir nghiém thuong duoc
biéu hién: (1) trong diéu kién cua toc do6 dau chay tu do (téc
do di chuyén cua dau kéo cua may thir khi khong tai), (2) vé ty
1¢ tach hai dAu ciia may kiém tra dudi tai, (3) vé ty 1 cing
thing cua miu, hoic (4) vé ty 1é bién dang cua mau vat.
Nhitng han ché sau vé toc do thir nghiém dwoc khuyén céo 1a
phit hop v6i hau hét cic san pham thép:

Chu y 3—Céc thir nghiém kéo st dung cac may dong kin (véi kiém
soat phan hdi vé ty 18) khong nén dugc thuc hién bang cich st dung kiém
soat tai, vi phwong thire thr nghiém nay s& lam gia tdc clia ddu kéo khi
gia tdng va nang cao sirc manh san luong do duqc

8.4.1 Bat ky toc do kiém tra tién luoi nao co thé duoc
sit dung dén mot ntra diém ning sudt quy dinh hoic
cuong do nang suat. Khi dat duoc diém nay, toc do tach
tu do cua cac diu kéo phai duoc diéu chinh dé khong
vuot qua 1/16 in (1.6mm) trén mdi phut cho mdi inch
cta phan giam, hoac khoang cach giita hai ngam kep cho
mau thir khong ¢6 phan giam . Toc d6 nay s& duoc duy
tri thong qua diém chay hoac gidi han chay. Khi xac
dinh d6 bén kéo,
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FIG. 2 Location of Longitudinal Tension Test Specimens in Rings Cut from Tubular Products

toc do kéo tu do cua cac dau kep khong duoc vuot qua 1/2
inch (12.7mm) / phit cho mdi inch cia doan bi giam, hoic
khoang cich gitra hai ngam kep cho mau thir khong c6 phan
giam. Trong bat ky truong hop nao, toc do kiém tra toi thiéu
khong dugc nho hon 1/10 mirc t6i da quy dinh dé xac dinh
diém ning suét hodc cuong do san luong va do bén kéo.

8.4.2 N6 dugc cho phép thiét 1ap téc do cua may kiém tra
bang cach diéu chinh toc do cua truc chéo tir do véi cac gid tri
quy dinh & trén, vi ty 1é phan chia dau cua tai trong tai cac
thiét 1ap ctia may nay thip hon cic gi tri quy dinh cua toc do
diu chay tu do.

8.4.3 Thay vao d6, néu may duoc trang bj mot thiét bi dé
chi ra ty 1¢ tai, tbc do cua may tr mot mira diém sinh ra quy
dinh hoic cudong do ning suat thong qua diém ning suit hoic
cuong do san luong co thé duoc diéu chinh sao cho ty 1é cing
thang khong khong vurgt qua 100 000 psi (690 MPa) / phit.

Tuy nhién, toc do nén t6i thiéu khong dugc nho hon 10 000 psi
(70 MPa) / phat.

9. Kiém tra cdc chi s6 miu

9.1 Lua chon-Mau gia cong khoang thit s& duoc lya chon
phit hop véi cac thong s6 k§ thuat san pham ap dung.

9.1.1 Thép khong ri—Céc san pham thép khong ri thuong duoc
kiém tra theo chiéu doc, nhung trong mot so trwong hop, khi kich
thude cho phép va dich vu chitng minh cho n6, viéc thir nghiém theo
huéng ngang, xuyén tm hoc tiép tuyén (see Figs. 1 and 2).

9.1.2 Thép ren, luyén— Pbi v6i viee rén khudn duac sin, kim
loai dé thir nghiém kéo thuong dugc cung cp bang cach cho
phép mé 1ong hoic kéo dai trén mot hoiic ca hai dau cua bo
rén, trén toan bd hodc mot sb dai dién theo céc dic diém san
pham ap dung. Mau thir nghiém thudng duoc lay ¢ ban kinh
gitta.

Phong thi nghiém kiém dinh vét liéu céng nghiép, xay du'ng MTS - Vilas 1077



A8l A370 - 17a

Mot s6 dic diém san pham cho phép sur dung thanh dai dién
hodc pha huy mét by phan san xuat cho muc dich kiém tra.
Pdi véi kim loai duc bang vong hodc dia, kim loai thir nghi¢m
duogc cung cip biang cach ting duong kinh, do day, hodc do
dai cua ren. Bia hodc vong dém rung, dugc lam viéc hodc mé
rong bang cach ren theo hudng vudng goc voi truc ren, thudng
c6 phan mo rong chinh cua chung theo cdc dudng tron dong
tam va doi voi cac rén do, cac mau kéo tiép tuyén thu duoc tir
kim loai du & ngoai bién hodc cudi cua rén luyén. Doi véi mot
s0 rén, ching han nhu canh quat, cAn thir nghiém kéo xuyén
tam. Trong nhirng truong hop nhu vy mau vét dugc cit hoic
van chuyén tir cac dia diém cu thé.

9.2 Kich thuéc va dung sai—Mau thir nghiém phai 1a (1)
toan bod mit cit cua vat liéu, hodc (2) gia cong theo hinh thuc
va kich thudc thé hién trong hinh 3-6. Viéc Iya chon kich c&
va kiéu mau dugc quy dinh boi sy xac dinh san pham ap dung.
MAu vt cit ngang toan bo s€ duoc thir nghiém & mau 8 inch.
(200 mm) trir khi duoc quy dinh khac trong dic ta san pham.

9.3 Ldy mau thir nghiem—Mau dugc liy bing bat ky
phuong phap thun ti¢n nio dé loai bo tat ca cac ving bi méo
mo, lam lanh, hodc bi anh huéng boi nhigt tir cac canh cua
phan dung dé danh gia vat licu. Cdc mau vat thuong co mat
cit giam o gitra dé dam bao sy phan b6 déu cua ap sut trén
mit cit ngang va dia hoa ving dirt gay.

9.4 Lao hoa ciia mau thir nghiém—Trir khi duoc quy dinh
khac, no phai dugc phép thir mau thir do cing cua do tudi.
Chu ky thoi gian st dung chu trinh phdi nhe vy ma nhiing
anh huong cia qud trinh xtt ly trede d6 s€ khong dugc thay
doi vé vat chat. N6 c6 thé duoc thuc hién bing céch ldo hoa &
nhi¢t do phong 24 dén 48 gio, hoic trong thoi gian ngan hon &
nhiét d vira phai bing cach dun soi trong nudc, sudi Am trong
diu hoic trong 10.

9.5 Do kich thudc ciia mau thik:

9.5.1 Tieu chudn méu kéo cho mdu hinh chit nhdt—Cac
mau mau nay dugc thé hién trong hinh 3. Dé xac dinh dién
tich mit cit ngang, chiéu rong trung tim phai dugc do dén
0,005 inch gan nhat (0,13 mm) d6i véi 6ng 8 inch. (200 mm)
va 0.001 in (0.025 mm) cho mau 2 inch. (50 mm) trong Hinh
3. Kich thudc chiéu day trung tdm phai duoc do gan 0.001
inch cho ca miu.

9.5.2 Tieu chudn maéu kéo cho méu hinh tron—Céc mau
mau nay dugc thé hién trong hinh 4 va hinh. 5. B¢ xac dinh
dién tich mit cit ngang, duong kinh s& duoc do tai trung tim
ctia chiéu dai thiét bi do dén khoang 0.001 in gan nhat (0.025
mm) (xem bang 1).

9.6 Chung—Mau thir nghi¢m phai duoc lam day du kich
thudc hodc gia cong theo quy dinh trong cic dic tinh san
pham d6i véi vat liéu dang dugc thir nghiém.

9.6.1 N6 1a mong mudn cé dién tich mit cit ngang cua mau
nho nhét ¢ trung tdm cia do chiéu dai dé dam bao nut trong
pham vi do chicu dai. Piéu nay dwoc cung cAp boi cac con
(thon nho dan) trong chicu dai do dwoc cho phép cho mdi mau
md ta trong cac phan sau day.

9.6.2 DGi véi cac vat lidu gion, can c6 cac miéng nep co
ban kinh 16n ¢ dau cta chiéu dai cua thanh do.

10. MAu tAm, ban

10.1 Cc mau mau thir nghiém tiéu chuan dwoc trinh bay
trong Hinh 3. Mau nay duoc st dung dé kiém tra vat liéu kim
loai & dang tAm, hinh dang kich thudc va thanh, va vat li¢u
phing c6 do day danh dinh 13 3/16 in (5 mm) tr6 1én. Khi c6
quy dinh vé diic diém san pham, co thé st dung cac loai khac.

Chu y 4— Khi duoc yéu cu trong cac dic diém k¥ thuat san phém, 8-
in. (200mm) ctia miu hinh 3 ¢6 thé duoc st dung cho vét liéu tAm va dai.

11. Miu tim Li

11.1 Mau méau thir nghiém tiéu chuan dwoc trinh bay trong
Hinh 3. Mau nay dugc st dung dé kiém tra vat liéu kim loai
dudi dang tAm, tim, day phing, dai, dai va vong c6 do day
danh nghia tir 0,005 dén 1 inch (0,13 dén 25 mm). Khi c6 thé
cho phép dic ta san pham, co thé st dung céc loai méu khac,
nhu duoc quy dinh trong Muc 10 (xem chu thich 4).

12. MAu tron

12.1 Tiéu chudn 0.500-in. (12,5 mm) mﬁn thir nghiém tron
the hi¢n trong hinh 4 thwong dugc st dung d¢ kieém tra vat liu
kim loai.

12.2 Hinh 4 ciing cho thiy cac mau kich thudc nho ti 1¢ voi
mau tidu chuan. Ching co thé duoc sir dung khi cAn phai kiém
tra vat liéu ma tir mau chuan hodc miu dugc thé hién trong
Hinh 3 khong thé duoc chuan bi. C6 thé sir dung cic mau nho
khac. Trong bat ky mau kich thudc nho nao nhu viy, diéu
quan trong 13 chiéu dai cuna khoang do dé do do dan dai gip
bon 14n duong kinh cia mau (xem Cha giai 5, Hinh 4).

12.3 Loai miu c6 chiéu dai 16n hon chiéu dai cua thiét bi do
phai phi hop véi hinh dang cta san pham duogc thir nghiém va
phai phu hop véi nguoi giit hodic ngam kep ctia may kiém tra
dé tai trong truc v6i do léch tam va do truot nho nhit cua tai
trong. Hinh 5 cho thdy mau vat véi nhicu loai diu da cho két
qua kha quan.

13. D4nh d4u trén miu

13.1 Céc mau vét duoc thé hién trong hinh 3-6 s€ dugc danh
d4u bing mot vach ¢ trung tam, cac dau sao chép, nhiéu thiét
bi hoic v& bing myc. Muyc dich cua cac dau hi¢u danh gia nay
la x4c dinh d¢ gidn dai phan trim. DAu vét vach phai nhe, sac
nét, va khoang cich chinh xac. Viéc danh diu bang cach dot
mau lam cho mét mAu vat cimg dé bi bat nit ¢ vét duc.
Déu hiéu do dé do do dan sau khi gay duoc thyc hién trén mit
phing hoic trén canh cia mau thir kéo phang va trong phin
song song; cho 8-in. do chiéu dai mau, Hinh 3, mot hoic nhicu
b 8-in. co thé sir dung vach danh dau, cac d4u hi¢u trung gian
trong khoang do 1a tiiy chon. MAu hinh chit nhét 2 inch. do
chiéu dai, Hinh 3, va cic mau tron, Hinh 4, 1a thudc do duoc
danh d4u bing mot miii tén trung tim c6 hai dau hodc cac dau
sao chép. Co thé sir dung mot hodc nhiéu vach chi thi; tuy
nhién, cic vach phai duoc xat nhau trong phin giam. Nhiing
bién phap phong ngira tuong tur s& duogc quan sat khi mau the
nghi¢m day du.
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Mau tiéu chuén Mau Subsize
Mau tam, ban,
1%2-in. (40-mm) Wide
8-in. (200-mm) 2-in. (50-mm) Mau tam la, > . _ )
Chidu dai Chiéu dai in. (12.5-mm) Wide /i-in. (8-mm) Wide
khoang do do khoang do d6
giin dai gian dai
in. mm in. mm in. mm in. mm
G—Gauge length 8.00 £ 0.01 200+0.25 2.000+0.005 50.0+0.10 2.000+0.005 50.0+0.10 1.000 + 0.003 25.0 £0.08
(Notes 1 and 2)
W—Width 1%+ V5 40+3 1%+ Y 40+3 0.500 + 0.010 125:0.25 0.250 + 0.002 6.25+0.05
(Notes 3, 5, and 6) -V -6 - Y -6
T—Thickness ; ’
(Note 7) Thickness of Material
R—Radius of fillet, min % 13 1Z] 13 Ya 13 Va 6
(Note 4)
L—Overall length, min 18 450 8 200 8 200 4 100
(Notes 2 and 8)
A—Length of 9 225 2Ya 60 2Ya 60 1% 32
reduced section, min
B—Length of grip section, min 3 75 2 50 2 50 1% 32
(Note 9)
C—Width of grip section, approxi- 2 50 2 50 Ya 20 % 10
mate

(Notes 4, 10, and 11)

Nore 1—D4i voi mau 11/2. (40 mm), cac diu vach dé do do dan sau khi nirt s& dwoc thue hién trén mit phing hodc trén mep clia miu va trong phén
cat giam. D41 véi cc 8-in. (200 mm), c6 thé st dung mot hodc nhiéu vach déu & khoang cach 1 inch (25 mm), hodc c6 the st dung mot hodc nhiéu cip
déu vach 8 inch (200 mm). Dbi v6i 2-in (50 mm), c6 thé sit dung mot hodc nhiéu vach dau tr 1 inch (25 mm), hoic c6 thé sit dung mot hodc nhiéu vach
diu tr 2 inch (50 mm)

Norte 2 Dm v6i mau 1/2-i -in (12,5 mm), dau vach dé do d6 gian dai cla vét dirt sau khi dut s& duoc thuc hién trén mit phéng hoic trén mép cia méu
va trong phén cit. Hodc c6 thé su dung mot bd ba hodc nhiéu vach diu 1 inch (25 mm) hoiic ¢ thé sit dung mot hodic nhiéu vach dau 2 inch (50 mm).

Note 3— Dbi véi bén loai mau, cac du cia phan ct giam s& khong ¢6 chiéu rong khéc biét véi chiéu rong 16n hon 0.004, 0.004, 0.002, hodc 0.001
in (0,10, 0,10, 0,05 hodc 0,025 mm). Ngoal ra, c6 thé giam d6 rong tir dau phén cit giam dén trung tam, nhung chiéu réng & hai diu khéng dugc 16n hon
0.015 in, 0,015 in, 0,005 in, hogic 0,003 in (0,40, 0.40, 0,10 hogc 0,08 mm), twong tng, I6n hon chiéu réng & gitta.

Notg 4— D4i v6i mdi loai mAu, ban kinh cia tat ca cac dai phai béng nhau véi d6 dung sai la 0,05 in (1,25 mm), va cac tdm cong cua hai dau dic biét
s& duoc dit trén mat nhau (trén mot dudng Vuéng goc voi duong ké gitta) trong pham vi dung sai 0,10 in (2,5 mm) (c4i chd ban kinh chuyén tiép)

Norts 5—Pbi véi m01 mét trong bdn loai mu, chiéu rong hep hon (W va C) c6 thé duoc st dung khi cn thiét. Trong nhiing truong hop nhu vy,
chiéu rong cua mét ¢4t giam nén 16n bang chiéu rong cia vt liéu duoc phep thtr; tuy nhién, trir khi duoc néu cu thé, cac yéu ciu vé sw kéo dai ctia mot
dic dlem san pham s& khong ap dung khi nhitng mau vat hep nay duoc sit dung. Néu chiéu rong cia vat liéu nhé hon W, hai miit ¢ thé dwoc song song
trong subt chiéu dai cia mau.

Norte 6 Mau 6 thé duogc stra dbi bing cach 1am cho cac canh song song trong sudt chiéu dai ctia miu, chiéu rong va dung sai gidng nhu nhing diém
néu trén. Khi cin thlet mdt mau vat hep hon co thé dwoc sir dung, trong trudng hop d6 chiéu rong nén 16n hon chiéu rong cia vt liéu dang dwoc thir
nghiém cho phép. Néu chiéu réng 1a 11/2 inch (38 mm) hodc nhé hon, cac canh c6 thé duoc song song trong sudt chiéu dai cia mAu.

Nore 7—XKich thude T 1a d6 day cia mau thir theo quy dinh ctia san phém 4p dung. Do day danh nghia t4i thiéu tr 1 dén 11/2 inch. Méu rong (40
mm) s€ la 3/16 in (5 mm), trir khi dwge phép theo dic diém cia san pham D day danh nghia t61 da la 1/2 inch. (12,5 mm) va 1/4 inch. (6mm) lan Tuot
la 1 inch (25 mm) va 1/4 inch (6 mm).

Nots 8— D& hd tro tai trong doc trong khi thir nghiém 1/4 inch. (6-mm) mAu, chiéu dai téng thé nén 16n nhw vat lidu s& cho phép.

Note 9—Cén thiét, néu c6 thé, dé 1am cho chiéu dai cta phén kep vao ngam di lon dé cho ngam kep duoc it nhét 2/3 cia diu kep miu. Néu bé day
1/2 inch. (13 mm) bé rong 16n hon 10 mm, c¢6 thé cAn phai c6 ngam kep dai hon va phan kep dai hon twong (g ciia mau dé tranh thit bai, trwot mau
trong qua trinh kéo

Nore 10—Déi v6i méu vat mAu tiéu chuén va miu phu, cdc diu cia mAu phai dbi xing véi duong trung tim ciia phin giam trong 0,01 va 0,005 in
(0,25 va 0,13 mm), twong tng, ngoai tree déi voi thép néu cac dau cia 1/2-trong. (12,5 mm) déi xung trong khoang 0,05 inch (1,0 mm), mAu vat c6 thé
duoc coi la dat yéu cau d6i vdi tat ca cac xét nghiém trong tai.

Note 11— Déi véi mau tAm, ban loai tiéu chuén, diu cia miu phai dbi Xung voi duong trung tam cia doan cht glam trong pham vi 0,25 mm (6,35
mm), trir trrdng hop kiém tra trong tai, trong truong hop d6, dau ciia mau phai d6i xtmg v6i duong trung tAm cia phan giam trong khoang 0,10 inch (2.5
mm).

FIG. 3 Rectangular Tension Test Specimens
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Mau tiéu chuan Small-Size Specimens Proportional to Standard

Nominal Diameter in. mm in. mm in. mm in. mm in. mm
0.500 12.5 0.350 8.75 0.250 6.25 0.160 4.00 0.113 2.50

G—Gauge length 2.00+ 500+ 1.400+ 350+ 1.000+ 250+ 0.640+ 16.0 + 0.450+ 10.0 +

0.005 0.10 0.005 0.10 0.005 0.10 0.005 0.10 0.005 0.10
D—Diameter (Note 1) 0.500+ 12.5+ 0.350+ 8.75 ¢ 0.250+ 625+ 0.160+ 4.00 + 0.113% 250 %

0.010 0.25 0.007 0.18 0.005 0.12 0.003 0.08 0.002 0.05
R—Radius of fillet, min % 10 Ya 6 Yie 5 Y52 4 Y52 2
A—Length of reduced section, 2V 60 1% 45 1% 32 Ya 20 % 16

min (Note 2)

Note 1— Phan Oiam 6 thé c6 d dbc dan dan tir dAu dén trung tadm, véi duong kinh khong 16n hon 1% so véi trung tam (kich thudce diéu chinh).

Norts 2 Neu mudn, chidu dai cua mit cht glam ¢6 thé ting 1én dé co thé sir dung mot may do do dai clia bét ky chidu dai do thuan tién nao. Tuy
nhién, cic ddu hiéu tham khao dé do su kéo dai nén dwoc dit cach nhau & chidu dai chi dinh.

Nortg 3—Chiéu dai thanh do va dai do phai nhu thé hién, nhung cac dAu c6 thé co bat ky hinh thirc nao dé phu hop voi phan gilt (ngam kep) ciia mdy
kiém tra sao cho tai trong phai theo truc (xem hinh 9). Néu két thic duoc gilt trong cac ném chen, neu co the, can thiét dé 1am cho chiéu dai ciia phan
ngam kep dii 16n dé cho phep mau mo rong vao cac vong nep khoang cach bang hai phan ba hodic nhiéu chiéu dai cia nep.

Nortg 4—Trén cac méu tron & Hinh 5 va Hinh 6, chiéu dai ciia thanh do bing bén 1dn duong kinh danh nghla Trong mot s6 tiéu chuén san phém, cac
mau khic c6 thé dwoc cung chp, nhung trr khi ty 1€ 4 dén 1 dwoc duy tri trong dung sai kich thudc, cac gia tri d6 gian dai c6 thé khong twong dwong véi
céc mau duwoc liy tir mau thu’ chun.

Note 5—Viée st dung méu vat nhé hon 0.250 inch. Puong kinh 6.25mm s& duoc gidi han trong céc treong hop khi vat liéu duoc thir nghiém khong
dit kich thudc dé lay méu 16n hon hogc khi tit ca cac bén dong v sir dung ching dé thir nghiém nghiém thu. Mau nhé doi héi thiét bi phu hop va k§ ning
cao hon trong ca gia cong va thir nghiém.

Norz 6— Nam méu kich thude thuong dugce st dung c6 duong kinh xp xi 0.505, 0.357, 0.252, 0.160 va 0.113 in. Ly do 1a cho phép d& dang tinh
toan tmg suat do tai, vi cac dién tich mat ct tuong ng bing hoic gin 0.200, 0.100, 0.0500, 0.0200, va 0.0100 trong 2. Do do, khi cac duong kinh thuc
té dbng v v6i chc gia tri nay, céac ap luc (hodc dlem ma.nh) co the duogc tinh bing cac nhén sé don ~gian 5, 10, 20, 50 va 100 twrong tmg. (86 liéu tuong
du'ong cia cac duong kinh co dinh khong dAn dén dién tich mit ct twong tng thuén loi va cac hé sb nhan)

FIG. 4 Standard 0.500-in. (12.5-mm) Round Tension Test Specimen with 2-in. (60-mm) Gauge Length and Examples of Small-Size Speci-
mens Proportional to Standard Specimens

14. Xic dinh tinh bén kéo 14.1.2 Phuong phdp do thi tw dong—Khi mot biéu do
14.1 Yield Point (diém hiéu sudt / Diém chay)— Yield Point stress-strain thu dugc bang mot thlet bi ghi tr dong, hay lay ap
1a sy cing thing dau tién trong vat lidu, it hon 4p sut co thé suat tuong {mg voi dau cua dau gbi (Hinh 7) hodc 4p suat tai
dat duoc tdi da, & d6 sy gia ting cing xay ra ma khong ting dé dwong cong giam nhu diém hi¢u suat.
cing thing. Diem hi¢u suat chi danh cho cic vat liéu co the ~_1#1-3 T0ng s6 mo rong theo phuong phap ti—Khi kiém
biéu hién dic trung duy nhat cho thdy su gia ting cing ma tra vat liéu cho diém hi¢u suat va cac mau thir nghiém c6 thé
khong tang cing thing. Biéu do stress-strain duoc dic trung khong bicu hi¢n sy bicn dang khong can ximg duoc xdc dinh
boi mot dau goi sic nét hodc sw gian doan. Xéc dinh diém 6 rang ma dic trung cho mot diém nang suat dugc do bang su
ning suit bang mot trong cac phuong phap sau: (Pay chinh la “2 Cuﬁl thanh Atal trong, Adu7ng con tro. hoa‘c cac phlrong phap
didm chay) bicu do ty thuat dlr_qc mo tatrong 14.1.1 va 14.1. 2,’mot gia tri
twong dwong véi di€m hi¢u suat theo y nghia thye té ctia n6 co
thé dugc xac dinh bing phuong phap sau va co thé dugc ghi
nhu 13 diém niAng sut: Pinh kém thiét bi do dong C hoic t6t
hon (Chua giai 5 va 6) cho mau vat. Khi tai dat dwoc mot phﬁn
mo rong quy dinh (Ghi cha 7) dugc ghi lai, ap suét tuong tng
V6i tai 1 diém ning suat (Hinh 8).

14.1.1 Tha dwong hodc Halt ciua phuong phdp Pointer —
Trong phwong phap nay, ap dung mot tai tang 1én cho mau voi
mot ty 1¢ thong nhat. Khi sir dung mot don bay va may can
bang, gitt cho chum tia cAn bing bing cach chay hét toc luc
v6i toc do 6n dinh. Khi dat dugc diém hiéu suét cua vat li¢u,
viée tang tai s€ dung lai, nhung van hanh vat can bang vuot
qua vi tri can bang, Va chum cta may s€ gidm xudng trong Norte 5—C6 sin céc thiét bj ty dong xac dinh tai trong tai tong 56 dugc
khoang thoi gian ngan nhung dang quan tdm. Khi mot may chi dinh ma khong cin 'v& mdt dwong cong cing thdng. Cac thiét bj nay
duoc trang bi quay s6 chi bio tai dugc st dung, c6 mot sy c6 thé duoe sit dung néu do chinh xac cia ching da duoc chirng minh.

< 1A % R 1 s A as . .- Dung cu do dac va cac thiét bi khac duoc chap nhén st dung véi diéu
ngung hodc 1én xudng cua con tré bao hi¢u tai twong ing voi 3

. o 3 o - o kién d6 chinh xac cta chiing di dugc ching minh twong duong voi thiét
su 1én xuong cua thanh tai trong. Luu y tai trong tai "lac thanh bi do cuong do C.

tai trong 1én xudng" hogic "dimg con tro" va ghi lai g sut Note 6— Can tham khao thyc tién E83.
twong tmg nhu diém hiéu SUAL. Notr 7— D61 véi thép c6 diém nang suat quy dinh khong qua 80 000 psi
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DIMENSIONS
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
in. mm in. mm in. mm in. mm in. mm
G—Gauge length 2.000+ 50.0 + 2.000+ 50.0 + 2.000+ 50.0 + 2.000+ 50.0 + 2.00+ 50.0 +
0.005 0.10 0.005 0.10 0.005 0.10 0.005 0.10 0.005 0.10
D—Diameter (Note 1) 0.500 + 12.5¢ 0.500 + 12.5¢ 0.500 + 12.5+ 0.500 + 12.5+ 0.500+ 125 ¢
0.010 0.25 0.010 0.25 0.010 0.25 0.010 0.25 0.010 0.25
R—Radius of fillet, min ¥ 10 ¥ 10 Vie 2 ¥ 10 ¥% 10
A—Length of reduced 2%, min 60, min 2%, min 60, min 4, ap- 100, ap- 2/, min 60, min 2%, min 60, min
section proxi- proxi-
mately mately
L—Overall length, approximate 5 125 5% 140 5% 140 4% 120 9%s 240
B—Girip section 1%, ap- 35, ap- 1, ap- 25, ap- %, ap- 20, ap- Y., ap- 13, ap- 3, min 75, min
(Note 2) proxi- proxi- proxi- proxi- proxi- proxi- proxi- proxi-
mately mately mately mately mately mately mately mately
C—Diameter of end section Y 20 Ya 20 2¥52 18 % 22 Ya 20
E—Length of shoulder and % 16 Ya 20 Y6 16
fillet section, approximate
F—Diameter of shoulder o 583 % 16 % 16 %2 15

Nore 1— Phin giam co thé c6 do déc dan dan tir dAu dén trung tim v6i cac dau khong dai hon 0,005 mm (0, 10 mm) I6n hon dwong kinh.

Norg 2—Trén Mau 5, néu c6 thé, can thiét dé lam cho chiéu dai cua phn ngam kep di 16n dé cho phép miu mé rong vao cac vong 1ong bén ngoai
khoéng cach bing hai phan ba hodic nhiéu hon chiéu dai ngam kep

Nore 3—Cac loai dAu cudi dwoc hién thi 4p dung cho tiéu chuén 0.500 inch. mau klem tra d6 cang tron; cac loai twong tu co thé duoc sir dung dé lay
méu. Viée sit dung cac soi UNF (3/4 x 16, 1/2 x 20, 3/8 x 24, va 1/4 x 28) dugc dé xuét cho céc vat liéu gion déo cao dé tranh bi gdy trong phan ren.

FIG. 5 Suggested Types of Ends for Standard Round Tension Test Specimens

o

R
DIMENSIONS
Specimen 1 Specimen 2 Specimen 3

in. mm in. mm in. mm
G—Length of parallel Shall be equal to or greater than diameter D
D—Diameter 0.500 + 0.010 12.5+ 0.25 0.750 + 0.015 20.0+0.40 1.25+0.025 30.0 £ 0.60
R—Radius of fillet, min 1 25 1 25 2 50
A—Length of reduced section, min 1% 32 1% 38 2Ya 60
L—Over-all length, min 3% 95 4 100 6% 160
B—Girip section, approximate 1 25 1 25 1% 45
C—Diameter of end section, approximate Ya 20 1% 30 1% 48
E—Length of shoulder, min Ya 6 Ya 6 Y6 8
F—Diameter of shoulder Y%+ Ves 16.0 + 0.40 %6t Yoa 24.0+£0.40 1716 You 36.5+0.40

NOTE 1—Phén giam va vai (kich thudc A, D, E, F, G, va R) s¢& dg'qc hién thi, nhung cac du c6 thé & bat ky dang nao dé phu hop vé1 ngam kep cia
may kiém tra sao cho tai trong phai theo truc . Thong thwong cac dau duoc ren va co kich thuée B va C cho & trén.
FIG. 6 Standard Tension Test Specimens for Cast Iron
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TABLE 1 Hé s6 nhan dwoc str dung cho cac dwong kinh khac nhau ctia mau thiv nghiém tron

Standard Specimen

Small Size Specimens Proportional to Standard

0.500 in. Round

0.350 in. Round

0.250 in. Round

Dgﬁ:l;?;r‘ A_re?, Multiplying DQ‘:]:?;’ A_re?, Multiplying Dgf:;(ler, Are?, Multiplying
) in. Factor ) in. Factor ) in. Factor
in. in. in.

0.490 0.1886 5.30 0.343 0.0924 10.82 0.245 0.0471 21.21
0.491 0.1893 5.28 0.344 0.0929 10.76 0.246 0.0475 21.04
0.492 0.1901 526 0.345 0.0935 10.70 0.247 0.0479 20.87
0.493 0.1909 524 0.346 0.0940 10.64 0.248 0.0483 20.70
0.494 0.1917 522 0.347 0.0946 10.57 0.249 0.0487 20.54
0.495 0.1924 5.20 0.348 0.0951 1051 0.250 0.0491 20.37
0.496 0.1932 5.18 0.349 0.0957 10.45 0.251 0.0495 20.21
(0.05)* (20.0)4
0.497 0.1940 515 0.350 0.0962 10.39 0.252 0.0499 20.05
(0.05)4 (20.0*
0.498 0.1948 5.13 0.351 0.0968 10:33 0.253 0.0503 19.89
(0.05)4 (20.0y
0.499 0.1956 5.1 0.352 0.0973 10.28 0.254 0.0507 19.74
0.500 0.1963 5.09 0.353 0.0979 10.22 0.255 0.0511 19.58
0.501 0.1971 5.07 0.354 0.0984 10.16
0.502 0.1979 5.05 0.355 0.0990 10.10
0.503 0.1987 5.03 0.356 0.0995 10.05
0.1 (10.0)4
0.504 0.1995 5.01 0.357 0.1001 9.99
(0.2)4 (5.0 0.1~ (10.0#
0.505 0.2003 4.99 _— oy
(0.2)4 (5.0
0.506 0.2011 4.97
(0.2)# (5.0)4
0.507 0.2019 4.95
0.508 0.2027 4.93
0.509 0.2035 4.91
0.510 0.2043 4.90
ACéc gi4 tri trong ngoic don cé thé duoc sir dung dé d tinh toan cac tng suét, tinh bing kg trén mdi inch vudng, nhu dugc cho phép trong Chu gidi 5 clia Hinh 4.
n
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FIG. 7 Stress-Strain Diagram Showing Yield Point Corresponding
with Top of Knee

(550 MPa), mdt gid tri thich hop 1 0.005 in./in. chidu dai do. Déi véi cac
gia tri trén 80 000 psi, phuong phap nay khong hop 1€ trir khi gi6i han
tng sb gia ting duoc ting 1én.

Nore 8— Hinh dang cta phan ban diu cia duong cong stress-strain
(hodc mot duong tai-kéo dai) dwoc xac dinh theo autographically co the
bi anh hudng bcn nhleu yéu t6 nhu chd ng01 clia mAu vét trong tay cim,
lam thing mot miu udn cong do cac tng suat du, va tai nhanh dugc cho
phep trong 8.4.1. Noi chung, céc sai 1éch trong phan nay ciia duong cong
nén dwoc bé qua khi lip mdt mé dun, nhw dwoc sir dung dé xac dlnh nang

sut m& rong duéi ti, dén duong cong.

FIG. 8 Stress-Strain Diagram Showing Yield Point or Yield
Strength by Extension Under Load Method

Trong thuc té, vi mot s6 Iy do, phan duong thang ctia duong cong stress-
strain khong thé di qua ngudn gbc cua so dd stress-strain. Trong nhitng
trlrong hop nay, no khong phai 1a ngudn gbc ciia so db stress-strain, ma la
noi ma duong thing clia duodng cong stress-strain, cit duong truc phu
hop. T4t ca cac hleu 6 va phin mé rong phai duoc tinh tir giao diém cia
duong thang cia duong cong stress-strain vdi truc cang thang, va khong
nhét thiét phai 1a tir ngudn goc clia 50 dd stress-strain. Xem thém Phuong
phap thir E8 / E8M, Chu giai 32.
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14.2 Yield Strength (Gidi han chay)— Yield strength 1a su
cing thang ma tai d6 mot vat liéu thé hién mot sy gidi han han
ché duoc chi dinh tir pro-proportionality cta cing thing dén
cang. B9 1éch dugc biéu dién dudi dang cac bién dang, phﬁn
trim bu dip, tong thoi gian mé rong dudi tai, va van van, Xac
dinh niing suat niing lugng bing mot trong cac phuong phap
sau:

14.2.1 Offset Method (Phwong phdp bi dap)— bé xdc dinh
do manh cua ning suat bing phuong phap bu dap can phai
bao dam dir li€u (so tu dong hodc so) tr d6 co thé rat ra mot
so db stress-strain véi diic tinh md-dun riéng biét cua vat liéu
dang duoc thir nghiém. Sau do, trén biéu do stress-strain (Hinh
9) bo Om bang gia tri quy dinh cua offset, v& mn song song
voi OA, va do d6 xac dinh vi tri r, giao diém cua mn véi
dudng cong stress-strain twong ung voi tai R, do la tai trong
ning suat. Trong cac gia tri ghi cua cuong do ning suét thu
duoc theo phuong phap niy, gid tri cua bu ddp duoc xac dinh
hoidc st dung, hodc ca hai, s¢ dugc ghi trong diu ngodc don
sau gidi han cha, vi du:

Yield strength ~0.2 % offset! 5 52000 psi~360 MPal [@))
Khi bu dp 1 0.2% hoic 16n hon, may do toc do st dung s&
duoc coi 1a thiét bi Class B2 trong pham vi tir 0,05 dén 1,0%.
Néu chi dinh mot bu dfip nho hon, cé thé can phai chi dinh mot
thiét bi chinh x4c hon (ttrc 12 mot thiét bi 16p B1) hoic giam
gidi han dudi cia dai cang (vi du, dén 0,01%) hoic ca hai.
Xem thém Luru ¥ 10 cho cac thiét bi tyr dong.

Note 9— Déi véi cac biéu dd stress- strain khong chira mé dun rleng
biét, ching han nhu dbi voi mot sb vat liéu lam lanh, khuyén céo ring
viéc mo rong theo phwong phap tai duoc str dung. Néu phuong phap bu
dip dwoc st dung cho vat liéu khong c6 mé dun riéng biét, cin sit dung
mot md dun thich hop cho vét liéu dang dwoc thi nghiém: 30 000 000 psi
(207 000 MPa) ddi véi thép carbon; 29 000 000 psi (200 000 MPa) déi
v6i thép khong ri ferit; 28 000 000 psi (193 000 MPa) dbi vdi thép khong
gi austenit.

’ Strain

om = Specified Offset

FIG. 9 Stress-Strain Diagram for Determination of Yield Strength
by Offset Method

Déi véi céc hop kim dic biét, nha san xuét phai dwge lién hé dé thao luan
ve cac gia tri mo dun thich hop.

14.2.2 Extension Under Load Method (Mé réng theo phuong
phap tii )— DOi voi cac phép thu dé xac dinh viéc chip nhan
hoic loai bo vat liéu c6 dic tinh stress-strain duoc biét dén tir
cac kiém tra trudc cua vat liéu tuong tu, trong d6 cic so dd
stress-strain di dugc vé& ra, tong s6 chung tuong ung véi tng
suat ma tai do do léch quy dinh (xem Ghi chi 10 va 11) s&
duoc biét den trong gi6i han thoa dang. Sy cang trén mau vt,
khi tong s6 cing thang nay dat duoc, la gia tri cua sirc manh
san lugng. Trong cac gia tri ghi vé siic manh san luong thu
dugc theo phuong phdp nay, gia tri cua "phﬁn mé rong" da
dugc xéac dinh hodc st dung, hodc ca hai, s€ duoc ghi trong
dau ngoic don sau thoi han sitc manh san lwong, vi dy:

Yield strength (0,5%EUL)=352000psi (360 MPa) (2)

Téng thé sy céng thing co thé dat dwoc mot cach thoa dang bing
cach su dung thiét bi do mé rong Class B1 (Luuy 5, Luu y 6 va Chi
giai 8).

Norte 10 C6 sin cac thiét bi tu dong xac dinh hiéu suét bu dap ma
khong can vé duong cong stress-strain. Cac thiét bj nay co thé dwoc si
dung néu tinh chinh x4c cia ching da ‘duqc ching minh.

Nortg 11—D9 16n thich hop ctia phan m& rong dudi tai s€ rd rang khac
V61 pham vi d6 bén ciia thép dic biét dang du'oc kiém tra. Noi chung, gia
tri gia han dudi tai ap dung cho thép tai bat ky mirc d6 bén nao c6 thé

dwoc xac dinh tr tdng ciia chung ti 18 va ching nhya mong doi & cudng
d6 niing suét quy dinh. Phwong trinh sau diy dwoc sir dung:

Extension under load, in./in. of gauge length = (Y’ S/E)-+r(3)

Trong do:

YS = quy dinh gia tri luc chay, psi or MPa,
E = mb dun dan hdi, psi or MPa, and

r = hanché do cing nhya, in./in.

14.3 Tensile Strength (Gioi han bén kéo)—Tinh toan do bén
kéo bang cach chia tai t6i da ma mau duy tri trong qua trinh
kiém tra do cing boi dién tich mat cit ngang ban dﬁu duoc xac
dinh. Néu cuong do nang suat cao nhat 1a ap suat 16n nhat
duogc ghi nhin va néu duong cong stress-strain giong nhu cac
phuong phap tha E8 / E8M-15a Hinh 25, ap luc lon nhét sau
khi san xuat khong lién tuc duoc bao cao 1a cuong do keo, trur
khi ngudi mua n6i. (Ung suét twong tng voi luc 16n nhat)

14.4 Elongation (D¢ gidn dai):

14.4.1 Ghép chit 2 dau mau dit lai véi nhau can than va do
khoang cach giita cic diém danh diu dén 0.01 mm gin nhat
(0.25 mm) ddi voi chiéu dai khoang tir 2 in va dudi, va dén
0.5% gan nhat ctia chiéu dai vavhj cho chiéu dai cua thanh do
trén 2 in. C6 thé st dung ty 1€ phﬁn tram dé doc dén 0.5%
chiéu dai thanh do. Sy kéo dai 1a sy gia ting chiéu dai cua
chiéu dai cua thiét bi do, thé hién dudi dang phin trim cua
chiéu dai ban diu. Trong qua trinh ghi lai cac gia tri kéo dai,
cho ca phan trim ting va chiéu dai cua thanh do ban dau.

14.4.2 Néu bat ky chd dut giy nao dién ra bén ngoai nira
giita cua chiéu dai khoang do ban dau hoic trong mot vét duc
16 hoic déu vét trong phan giam, gia tri do gidn dai thu dugc
c6 thé khong dai dién cho vat liu. Néu do gian dai do duoc
dap ung cac yéu cau toi thiéu dugc chi dinh cua vat liéu,
khong can phai kiém tra thém nita, nhung néu do gidn dai nho
hon yéu cau tdi thiéu, hiy loai bo phép thir va kiém tra lai.

14.4.3 Céac phuong phap thi nghiém kéo cing bang cach sir
dung cic bd mo rong cho phép do do dian trong mdt phuong
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phap dugc mo ta dudi day. Viéc kéo dai co thé duoc do va bao
cdo theo cach nay, hodc nhu trong phuong phap mo ta ¢ trén,
14p cac diu giy vao nhau. Hodc két qua 1a hop 1¢.

14.4.4 Su kéo dai cua chd dut duge dinh nghia 1a sy kéo dai
dugc do ngay trudc khi giam lyc dot ngédt li€n quan dén dut
gdy. Doi v6i nhiu vat liéu dé uén khong c6 hiéu luc giam dot
ngot, su kéo dai cua dut giy c6 thé dugc thyc hién nhu Ia sy
do dac ngay trudc khi lyc giam xubéng dudi 10% lyc cuc dai
gdp phai trong qud trinh thur.

14.4.4.1 Su kéo dai cta vét dut s& bao gdbm d6 gidn dai dan hdi va
chit déo va co thé duoc xéc dinh bang phwong phap tw dong hodc tu
dong bang cach ,st dung céc thiét bi kiém tra mé rong qHQC kiém tra
trén pham vi bin dang cla sy quan tAm. St dung thi€t bi gia cong
16p B2 hodc tot hon cho cz’}c vat liéu c6 do gian dai dudi 5%; thiét bi
do cu(‘mg d0 16p C hodc tot hon cho vat li¢u c6 do gidn qai 16n hqn
hpéc bang 5% nhung dudi 50%; va mot loai D hodc thiet bi gig toc
tot hon cho vat liéu c6 do gidn dai 50% hoac 16n hon. Trong tat ca
cac truong hop, Chiél} dai cua thiét bi do m¢ rong phai la dai do danh
dmh can thiét qho mau tht nghiém. Do thiéu do chinh xac trong viéc
ket hop cdc dau gy voi nhau, viée kéo dai sau khi nut bang cac
phuong phap thu cong cia cac doan vén trude co the khac voi su kéo
dai cua vét dut duoc xac dinh bang may do cuong do.

14.4.4.2 Phan trim sy kéo dai cua dut giy c6 thé dugc tinh
truc tiép tr su kéo dai cia dir liéu dut va dugce bdo cdo thay vi
do gian dai phan trim nhu dugc tinh trong 14.4.1. Tuy nhién,
hai tham s6 nay khong thé hoan doi cho nhau. St dung
phuong phap kéo dai theo phuong phdp kéo dut thudng mang
lai nhiéu két qua Lip lai.

14.5 Reduction of Area (Giam tiét dién)— Ghép cac dau cua
mau dit lai v6i nhau va do duong kinh trung binh hoic chiéu
rong va chiéu day tai mit cit ngang nho nhat co cung do chinh
x4c nhu kich thudc ban dau. Sw khac biét gitta dién tich mai
va dién tich miit cit ban dau thé hién bﬁng ty 1€ phﬁn tram cua
dién tich ban dau 1a giam tiét dién.

THU UON
15. M6 ta

15.1 Thu udn cong 1a mot phwong phap dé danh gia mac do
déo dai, nhung né khong thé dugc xem nhu 14 mot phuong
tién dinh luong dé tién do4n hiéu sut dich vu trong tit ca cac
hoat dong uon. Mirc d6 nghi€m trong cua thir nghiém ubn
cong chu yeu la mot ham cua goc uon cong cua duong kinh
bén trong ma mau dugc udn cong, va mit cat ngang clia mau.
Céc diéu kién nay thay doi tily theo vi tri va huéng cua mau
thir va thanh phin hod hoc, tinh déo dai, do ctng, loai va chét
luong cua thép. Phuong phéap thir E190 va E290 c6 thé dwgc
tu van cho cac phuong phap thuc hién phép thr.

15.2 Trir khi c6 quy dinh khic, né phai duoc phép thir miu
udn cong 130 héa. Chu trinh thoi gian-nhiét d6 dugc su dung
phai dam bao ring nhitng anh huéng cua viée xir Iy trude day
s& khong thay doi dang ké. N6 co thé dugc thuc hién bang
cach ldo hoa & nhiét do phong 24 dén 48 gio, hoic trong thoi
gian ngin hon ¢ nhiét do vira phai bing cich dun s6i nudc
hoic bang cach suoi am trong dau hoic trong 16.

3 Udn mau thu nghiém ¢ nhi¢t do phong véi dudong kinh
bén trong, nhu dugc chi dinh boi cac san phﬁm ap dung,

trong pham vi dugc chi dinh. Téc d6 ubn 1a thong thudng
khong phai 1a mot yéu to quan trong.

THU PO CUNG
16. Mo ta.

16.1 Kiém tra d6 cting la phuong tién dé xac dinh kha ning
chéng lun va thinh thoang duoc st dung dé dat duoc do cang kéo
nhanh. Céc bang 2-5 1a dé chuyén dbi cac phép do do cimg tir mot
phuong phap thir nay sang phuong phap thr khac hodc dé ting
stre bén kéo. Cac gié tri chuyén dbi nay di thu duogc tir cac _dudng
cong dugc tao boi may tinh va dwoc trinh bay téi diém gén nhit
0,1 dé cho phép sao chép chinh xac cic duong cong do. Tat ca gia
tri d6 cumg dwoc chuyén dbi phai duoc coi 1a ghn ding. TAt ca cac
sb lidu do ctng Rockwell va Vickers dd duoc chuyén dbi s& duoc
lam tron thanh s6 nguyén gan nhit

16.2 Hardness Te esting(Kz’ém tra do cimg):

16.2.1 Néu dic ta san phim cho phép thtr nghiém thay thé kho
khin dé x4c dinh sw phu hop véi yéu ciu vé do ctimg quy dinh,
cac chuyen dbi duoge liet ké trong Bang 2-5 s& duoc st dung.

16.2.2 Khi ghi s6 liéu do cang di duoc chuyén doi, do cing
va thang do kiém phai duoc chi ra trong ngodc don, vi du: 353
HBW (38 HRC). Piéu nay c6 nghia 1a mot gia tri do cimg la
38 di thu dugc bing cach sit dung thang Rockwell C va
chuyén doi thanh d¢ cimg Brinell 1a 353.

17. Phuong phap thir Brinell

17.1 Miéu ta:

17.1.1 Mot tai xac dinh duoc ap dung cho mot bé mit phing
clia mau thir nghiém, thong qua mot mii cau cacbit vonfram
¢6 duong kinh quy dinh. Dudng kinh trung binh cua vét 16m
dugc st dung lam co sé dé tinh gia tri do cting Brinell. Cac
thuong cua tai dp chia cho dién tich bé miit cua vét 16m, duoc
gia dinh 13 hinh cau, duoc goi 1a do ctmg Brinell s6 (HBW)
theo phuong trinh sau day:

HBW = P/[ (xD/2)(D — \/D* — &%) ]

4)
Trong do:
HBW = so do cunannell
P = s0 tai trong ap dung, kgf,
D = duong kinh cta d4u bi cacbit vonfram, mm, va
d = duong kinh trung binh cua vet 16m, mm.

Noms 12—86 do cing cia Brinell duoc bao dam thuan tién hon so v6i
céc bang tiéu chudn nhw Bang 6, trong d6 c6 cac s6 twong Umg Vi cac
duong kmh khac nhau cua vét 16m, thuono la ting 0,05 mm.

Notg 13— Trong Phwong phap thi EIO cac gia tri dugc ghi trong don
vi SI, trong khi & phan nay kg / m don vi dugc st dung.

17.1.2 Thir nghiém Brinell tiéu chuan bang cich sit dung
mot miii thir cdu cacbit vonfram 10mm vat li¢u ciing st dung
3000 kgf va tai trong 1500 hozic 500 kgf cho cic mit cit mong
hodic vat liéu mém (xem Phy lyc A2 vé Cac san phim Ong
thép). Céc vat tai khc va cic dau cam kich thuéc khac nhau
co thé duoc st dung khi dugc chi dinh. Trong cic gia tri do
cirng ghi, duong kinh ctia qua bong va tai phai dugc chi ra tru
khi stt dung qua bong 10mm va tai trong 3000kg.

17.1.3 Mot pham vi d§ cung chi cé thé dwoc chi dinh cho
cac vat liéu da duoc lam ngudi hodc dugc 1am nong va binh
thuong héa. Poi vai vat liéu u, chi nén xac dinh s luong toi
da.
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TABLE 2 Approximate Hardness Conversion Numbers for Nonaustenitic Steels” (Rockwell C to Other Hardness Numbers)

Rockwell Superficial Hardness

Rockwell C Brinell Knoop Rockwell 15N Scale, 30_N Scale 45N Scale,
Scale, 150-kgf VIcKers Hardness, Hardness, A scaie, 15-kaf SU-kgt 45-kgf APPIOXIMES
Load, Diamond T 3000-kaf Load, ~ 500-gf Load ~ °“"9' Lo Load. ey e -
Penetrator 10-mm Ball and Over Pefilrator P2RAAS:  penetrator  Penetrator ksi (MPa)

68 940 920 85.6 93.2 84.4 75.4
67 900 895 85.0 92.9 83.6 74.2
66 865 # % 870 845 92.5 82.8 73.3
65 832 739 846 83.9 92.2 81.9 72.0
64 800 722 822 83.4 91.8 81.1 71.0
63 772 706 799 82.8 91.4 80.1 69.9
62 746 688 776 82.3 91.1 793 68.8
61 720 670 754 81.8 90.7 78.4 67.7
60 697 654 732 81.2 90.2 775 66.6 L
59 674 634 710 80.7 89.8 76.6 65.5 351 (2420)
58 653 615 690 80.1 89.3 75.7 64.3 338 (2330)
57 633 595 670 79.6 88.9 74.8 63.2 325 (2240)
56 613 577 650 79.0 88.3 73.9 62.0 313 (2160)
55 595 560 630 78.5 87.9 73.0 60.9 301 (2070)
54 577 543 612 78.0 87.4 72.0 59.8 292 (2010)
53 560 525 594 77.4 86.9 712 58.6 283 (1950)
52 544 512 576 76.8 86.4 70.2 57.4 273 (1880)
51 528 496 558 76.3 85.9 69.4 56.1 264 (1820)
50 513 482 542 75.9 85.5 68.5 55.0 255 (1760)
49 498 468 526 75.2 85.0 67.6 53.8 246 (1700)
48 484 455 510 74.7 845 66.7 52.5 238 (1640)
47 471 442 495 741 83.9 65.8 51.4 229 (1580)
46 458 432 480 736 83.5 64.8 50.3 221 (1520)
45 446 421 466 731 83.0 64.0 49.0 215 (1480)
44 434 409 452 725 82.5 63.1 47.8 208 (1430)
43 423 400 438 72.0 82.0 62.2 46.7 201 (1390)
42 412 390 426 1.5 815 61.3 455 194 (1340)
41 402 381 414 70.9 80.9 60.4 443 188 (1300)
40 392 371 402 70.4 80.4 59.5 43.1 182 (1250)
39 382 362 391 69.9 79.9 58.6 41.9 177 (1220)
38 372 353 380 69.4 79.4 57.7 40.8 171 (1180)
37 363 344 370 68.9 78.8 56.8 39.6 166 (1140)
36 354 336 360 68.4 78.3 559 38.4 161 (1110)
35 345 327 351 67.9 77.7 55.0 37.2 156 (1080)
34 336 319 342 67.4 772 54.2 36.1 152 (1050)
33 327 311 334 66.8 76.6 53.3 34.9 149 (1030)
32 318 301 326 66.3 76.1 52.1 33.7 146 (1010)
31 310 294 318 65.8 75.6 513 32.5 141 (970)
30 302 286 311 65.3 75.0 50.4 313 138 (950)
29 294 279 304 64.6 745 495 30.1 135 (930)
28 286 271 297 64.3 73.9 48.6 28.9 131 (900)
27 279 264 290 63.8 73.3 47.7 27.8 128 (880)
26 272 258 284 63.3 72.8 46.8 26.7 125 (860)
25 266 253 278 62.8 722 45.9 25.5 123 (850)
24 260 247 212 62.4 71.6 45.0 243 119 (820)
23 254 243 266 62.0 71.0 44.0 23.1 117 (810)
22 248 237 261 615 70.5 43.2 22.0 115 (790)
21 243 231 256 61.0 69.9 423 20.7 112 (770)
20 238 226 251 60.5 69.4 41.5 19.6 110 (760)

ABang nay cho thiy méi twong quan xp xi clia gi4 tri d6 clmg va cudng d6 kéo cing clia thép. C6 thé 1a cac loai thép c6 nhidu thanh phén va lich st san xuét s& di chéch trong mbi quan
hé d6 cimg-dd bén kéo tir cac dit liéu duoc trinh bay trong bang nay. Khong nén sir dung dir heu trong bang nay cho thép khong ri austenit, nhung d duoc ching mmh la c6 thé 4p dung
cho thép khong ri ferit va martensit. Khong nen sir dung dif liéu trong bang nay dé thiét 1ap mdi quan hé glua gla tr1 d6 cimg Va d6 bén kéo ctia diy kéo cing. Khi cn phai ¢ su chuyen
ddi chinh xéc hon, chung nén duoc phat trlen dic biét cho timg thanh phan thép, xi Iy nhidt va mot phin. Can than trong néu céc chuyén ddi tir bang ndy duoc st dung dé chip nhin
hodc tir chdi san phdm. Céc twong quan xAp xi ¢6 thé anh huéng dén chip nhan hoic tir chi.

Doi v6i vat liéu di duoc chuan hoa, do cung toi thiéu hoic toi
da co thé duoc xac dinh theo thoa thuan. Néi chung, khong
yéu chu do cung nén duogc dp dung cho vat li¢u khong dugc
Xt ly.

17.1.4 Do cling Brinell ¢ thé dugc yéu cau khi khong xac
dinh duoc tinh déo kéo.

17.2 Thiét bi - Thiét bi phai dap tmg cac yéu cau sau:

1721 May Kiém Tra - Mot may do do cing Brinell dugc
chap nhan st dung trong mot pham vi tai trong do thiét bi do
tai cia no chinh xac dén 61%.

17.2.2 Kinh hién vi do— Céac don vi thang do milimrom
cua kinh hién vi hodc cac dung cu do luong khac dung
dé do dwong kinh cua cac vét 18m phai cho phép
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TABLE 3 Approximate Hardness Conversion Numbers for Nonaustenitic Steels” (Rockwell B to Other Hardness Numbers)

Rockwell Superficial Hardness

Rockwell B

Scale, 100- ickers Brinell Knoop R°§'c“212" A R°§'é‘2’|:" F 1511'55;?'9~ 30505;*}'9- 451531(01'9! Approximate
kgf Load Vis- Hard Hardness, Hardness, 60k ]‘, 60K ]L -Kg -Kg -Kg Tensile
in. (1.588- araness 3000-kgf Load,  500-gf Load X9 L Load, Load, Load, Strength
rrim) Number 10-mm Ball and Gvst Lo:d, Diamond Load, Ye-in. Yis-in. Yie-in. Yie-in. ksi (MPa)
Ball enetrator (1.588-mm) Ball (1.588- (1.588- (1.588-
mm) Ball mm) Ball mm) Ball
100 240 240 251 61.5 - 93.1 83.1 72.9 116 (800)
99 234 234 246 60.9 L. 92.8 82.5 71.9 114 (785)
98 228 228 241 60.2 e w 925 81.8 70.9 109 (750)
97 222 222 236 59.5 o 921 81.1 69.9 104 (715)
96 216 216 231 58.9 =% 91.8 80.4 68.9 102 (705)
95 210 210 226 58.3 T 915 79.8 67.9 100 (690)
94 205 205 221 57.6 L. 91.2 79.1 66.9 98 (675)
93 200 200 216 57.0 T 90.8 78.4 65.9 94 (650)
92 195 195 21 56.4 - 90.5 77.8 64.8 92 (635)
91 190 190 206 55.8 _ 90.2 771 63.8 90 (620)
90 185 185 201 55.2 L. 89.9 76.4 62.8 89 (615)
89 180 180 196 54.6 cew 89.5 75.8 61.8 88 (605)
88 176 176 192 54.0 L. 89.2 75.1 60.8 86 (590)
87 172 172 188 53.4 sew 88.9 74.4 59.8 84 (580)
86 169 169 184 52.8 - 88.6 73.8 58.8 83 (570)
85 165 165 180 523 S 88.2 731 57.8 82 (565)
84 162 162 176 51.7 5% 87.9 72.4 56.8 81 (560)
83 159 159 173 51.1 s 87.6 71.8 55.8 80 (550)
82 156 156 170 50.6 T 87.3 711 54.8 77 (530)
81 153 153 167 50.0 L. 86.9 70.4 53.8 73 (505)
80 150 150 164 49.5 %3 86.6 69.7 52.8 72 (495)
79 147 147 161 48.9 S 86.3 69.1 51.8 70 (485)
78 144 144 158 48.4 cea 86.0 68.4 50.8 69 (475)
Tt 141 141 155 47.9 L. 85.6 67.7 49.8 68 (470)
76 139 139 152 47.3 59 s 85.3 67.1 48.8 67 (460)
75 137 137 150 46.8 99.6 85.0 66.4 47.8 66 (455)
74 135 135 147 46.3 99.1 84.7 65.7 46.8 65 (450)
13 132 132 145 45.8 98.5 843 65.1 45.8 64 (440)
72 130 130 143 453 98.0 84.0 64.4 44.8 63 (435)
71 127 127 141 44.8 97.4 83.7 63.7 43.8 62 (425)
70 125 125 139 443 96.8 83.4 63.1 42.8 61 (420)
69 123 123 137 43.8 96.2 83.0 62.4 41.8 60 (415)
68 121 121 135 43.3 95.6 82.7 61.7 40.8 59 (405)
67 119 119 133 42.8 95.1 82.4 61.0 39.8 58 (400)
66 117 117 131 42.3 94.5 821 60.4 38.7 57 (395)
65 116 116 129 41.8 93.9 81.8 59.7 ST 56 (385)
64 114 114 127 41.4 93.4 81.4 59.0 36.7 -
63 112 112 125 40.9 92.8 81.1 58.4 35.7
62 110 110 124 40.4 92.2 80.8 57.7 34.7
61 108 108 122 40.0 91.7 80.5 57.0 33.7
60 107 107 120 39.5 91.1 80.1 56.4 32.7
59 106 106 118 39.0 90.5 79.8 55.7 31.7
58 104 104 117 38.6 90.0 795 55.0 30.7
Y 103 103 115 38.1 89.4 79.2 54.4 29.7
56 101 101 114 3T 88.8 78.8 53.7 28.7
55 100 100 112 37.2 88.2 785 53.0 27.7
54 - - 111 36.8 87.7 78.2 52.4 26.7
53 . . 110 36.3 871 77.9 51.7 25.7
52 an 5 . 109 35.9 86.5 715 51.0 24.7
51 T Y 108 35.5 86.0 12 50.3 23.7
50 - - 107 35.0 854 76.9 49.7 22.7
49 i uw un 106 34.6 84.8 76.6 49.0 21.7
48 - S 105 341 84.3 76.2 48.3 20.7
47 5 g & i 5 g 104 337 83.7 75.9 47.7 19.7
46 - L. 103 333 83.1 75.6 47.0 18.7
45 - s h % 102 329 82.6 753 46.3 L et
44 - S 101 32.4 82.0 749 45.7 16.7
43 - S 100 32.0 81.4 74.6 45.0 15.7
42 - . 99 31.6 80.8 74.3 443 14.7
41 . . 98 31..2 80.3 74.0 43.7 13.6
40 T Y 97 30.7 79.7 73.6 43.0 12.6
39 - - 96 30.3 791 73.3 42.3 11.6
38 <55 <5 5 95 29.9 78.6 73.0 41.6 10.6
37 - S 94 295 78.0 72.7 41.0 9.6
36 5B G i B G 93 291 77.4 723 40.3 8.6
35 . . 92 28.7 76.9 72.0 39.6 76
34 Ren “h % 91 28.2 76.3 T 39.0 6.6
33 - - 90 27.8 75.7 71.4 38.3 56
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TABLE 3 Continued

Rockwell Superficial Hardness

Rockwell B

Scale, 100- Vick Brinell Knoop Ro;lé\;\izll A Rog(k;\;vlzll 3 15T Scale, 30T Scale, 45T Scale, Approximate
kgf Load Vie- H I(; ers Hardness, Hardness, 60K ]L 60k f 15-kgf 30-kgf 45-kof Tensile
in. (1.588- araness 3000-kgf Load,  500-gf Load X9 Kt Load, Load, Load, Strength
Number Load, Diamond Load, /:e-in. Yis -in. Yie-in. Yie-in. ¢
mm) 10-mm Ball and Over ksi (MPa)
Ball Penetrator (1.588-mm) Ball (1.588- (1.588- (1.588-
mm) Ball mm) Ball mm) Ball
32 5 5 & 55 5 89 27.4 5.2 71.0 37.6 46
31 o S 88 27.0 74.6 70.7 37.0 36
30 .. S 87 26.6 74.0 70.4 36.3 26

ABang nay cho thiy mi twong quan xp xi clia gié tri d6 cimg va cuong db kéo cing clia thép. C6 thé 1a cac loai thép ¢6 nhiéu thanh phan va lich sir sin xuét s& di chéch trong mbi quan
hé d6 cimg-d6 bén kéo tir cac dit liéu dwoc trinh bay trong bang nay. Khong nén sir dung dit liéu trong bang nay cho thép khong ri austenit, nhung di duogc ching minh 1a ¢6 thé ap dung
cho thép khong ri ferit va martensit. Khong nén st dung di liéu trong bang nay dé thiét 1ap mdi quan hé gitta gia tri d6 cimg va do bén kéo ctia diy kéo cimg. Truong hop doi hdi chuyén
dbi chinh xé4c hon, chung nén duoc phat trién dic biét cho timg thanh phin thép, xi Iy nhiét va mot phin.

TABLE 4 Approximate Hardness Conversion Numbers for Austenitic Steels (Rockwell C to other Hardness Numbers)
Rockwell Superticial Hardness

Rockwell C Scale, 150-kgf Rockwell A Scale, 60-k?f 15N Scale, 15-kgt Load
or ) '

oad, Diamond Penetrator oad, Diamond Penetral 30N Scale, 30-kgf Load, 45N Scale, 45-kgf Load,
Diamond Penetrator Diamond Penetrator Diamond Penetrator
48 74.4 84.1 66.2 521
47 73.9 83.6 65.3 50.9
46 734 83.1 64.5 49.8
45 72.9 82.6 63.6 48.7
44 72.4 82.1 62.7 475
43 71.9 81.6 61.8 46.4
42 71.4 81.0 61.0 45.2
41 70.9 80.5 60.1 441
40 70.4 80.0 59.2 43.0
39 69.9 79.5 58.4 41.8
38 69.3 79.0 57.5 40.7
37 68.8 78.5 56.6 39.6
36 68.3 78.0 55.7 38.4
35 67.8 715 54.9 873
34 67.3 77.0 54.0 36.1
33 66.8 76.5 53.1 35.0
32 66.3 75.9 523 33.9
31 65.8 75.4 51.4 32.7
30 65.3 74.9 50.5 31.6
29 64.8 74.4 49.6 30.4
28 64.3 73.9 48.8 29.3
27 63.8 73.4 47.9 28.2
26 63.3 72.9 47.0 27.0
25 62.8 72.4 46.2 259
24 62.3 719 45.3 248
23 61.8 713 44.4 23.6
22 61.3 70.8 43.5 225
21 60.8 70.3 42.7 21.3
20 60.3 69.8 41.8 20.2

do tryc tiép dwong kinh dén 0.1 mm va udc luong duong kinh ~ Khi ép véi Iyc 3000 kgf so véi mau thir. Cac dau cim bi thép
t6i 0,05 mm. khong con dugc phép st dung trong kiém tra do ctiing cia
Note 14— Yéu cau nay chi ap dung cho viéc xdy dung pham vi vi mo Brinell theo cac phuong phép kiém tra néy.

a khong phai la yéu cu dé do dac, xem 1743, 50 i nohiom. Cée kid 5 cimg cia Bri
va khong phai 1a yéu cau dé do dac, xem 1 17.3 Mau thir nghiém—Cac ki¢m tra do clrng cua Brinell

17.2.3 Tiéu chudn cia bi thir—Qua cau cacbua duoc thuc hién trén cac khu vuc di duoc chuin bi sdn va cin
vonfram tiéu chuan dé kiém tra d6 cing Brinell co phai loai bé kim loai day du khoi bé mit dé loai bo kim loai da
dudng kinh 10 mm (0,3937 in.) Véi do 1éch tir gié tri oxy hoa va cac bé miit khong déu khac. Chiéu day cua miéng
nay khéng 16n hon 0,005 mm (0,0002 in.) O bit ky duoc thir nghiém phai dam bao khong bi 16i 1én hodc cac dau
duong kinh nao. Mot qua cacbua vonfram thich hop Il{éu klléc cho thay anh hudng cua tai xuat hién & mit bén kia
str dung khéng duoc thay dbi vinh vién duong kinh cua mau.
16n hon 0,01 mm (0.0004 in.) 17.4 Bién phdp:
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TABLE 5 Approximate Hardness Conversion Numbers for Austenitic Steels (Rockwell B to other Hardness Numbers)

Rockwell B Rockwell Superficial Hardness
Scale, 100- Brinell Indentation Brinell Hardness, Rockwell A Scale, 15T Scale, 30T Scale, 45T Scale,
kgf Load, /- Diameter, mm 3000-kgf Load, 60-kgf Load, 15-kgf Load, 30-kgf Load, 45-kgf Load,
in. (1.588- 10-mm Ball Diamond Penetrator Yie-in. (1.588- Vre-in. (1.588- Vis-in. (1.588-
mm) Ball mm) Ball mm) Ball mm) Ball
100 3.79 256 61.5 915 80.4 70.2
99 3.856 248 60.9 91.2 79.7 69.2
98 3.91 240 60.3 90.8 79.0 68.2
97 3.96 233 59.7 90.4 78.3 67.2
96 4.02 226 59.1 90.1 111 66.1
95 4.08 219 58.5 89.7 77.0 65.1
94 4.14 213 58.0 893 76.3 64.1
93 4.20 207 57.4 88.9 75.6 63.1
92 424 202 56.8 88.6 74.9 62.1
91 4.30 197 56.2 88.2 74.2 61.1
90 4.35 192 55.6 87.8 785 60.1
89 4.40 187 55.0 875 72.8 59.0
88 4.45 183 545 871 721 58.0
87 451 178 53.9 86.7 71.4 57.0
86 455 174 53.3 86.4 70.7 56.0
85 4.60 170 52.7 86.0 70.0 55.0
84 4.65 167 52.1 85.6 69.3 54.0
83 4.70 163 51.5 852 68.6 52.9
82 4.74 160 50.9 84.9 67.9 51.9
81 4.79 156 50.4 845 67.2 50.9
80 4.84 153 49.8 84.1 66.5 49.9

17.4.1 Diéu dic biét 1a cac dic tinh san pham ap dyng néu
& vi tri ma tai d6 cin phai thuc hién cac chi thi do ciung
Brinell va s6 lugng cac yéu ciu nhu vay can thiét. Khoang
cach giita 2 diém 16m tinh tir mép phai it nhat bing 2.5 lan
duong kinh vét 16m dau.

17.4.2 Ap dung tai trong tir 10 dén 15 gidy.

17.4.3 Po duong kinh cua vét 16m theo Phuong phap Thir
E10.

17.4.4 Kiém tra d¢ cimg Brinell khong dugc khuyén cdo doi
voi cac vat liéu trén 650 HBW.

17.4.4.1 Néu mot dau bi dugc str dung dé kiém tra mau vat
cho thdy s6 do cing cua Brinell 16n hon giéi han cho dau bi
nhu mo ta chi tiét trong muc 17.4.4, dau bi thir s& bi loai bo va
duoc thay thé bing dau bi méi hoic dugc diéu chinh lai dé
dam bao phti hop vé6i yéu ciu ciia Phirong phép Thir E10.

17.5 Gia tri do cung Brinell:

17.5.1 Gia tri d§ ctng cua Brinell s€ khong dwgc chi dinh
boi mot sd vi no can phdi chi ra indenter nao va luc nao da
dugc sir dung trong viéc thuc hién phép thir. S6 do cing
Brinell s¢ dugc theo sau boi biéu tuong HBW va dugc bo
sung boi mot chi muc cho biét cac diéu kién thir theo thir tir
sau:

17.5.1.1 budng kinh cua bi thir, mm,

17.5.1.2 Gia tri dai dién cho tai ap dung, kgf, va,

17.5.1.3 Ap dung thoi gian, s, néu khac 10 dén 15 giay.

17.5.1.4 Ngoai 1¢ duy nhat doi v6i yéu cau trén Ia ty 1¢
HBW 10/3000 khi sir dyng thoi gian ngung tir 10 dén 15 giay.
Chi trong trwdng hop thang do do cing Brinell ndy ¢ thé bao
cdo don gian chi la HBW.

17.5.1.5 Vi dy: 220 HBW = D cung Brinell cua 220 dugc
xac dinh bing mot dau bi c6 dwong kinh 10 mm va véi luc
luong thir 1a 3000 kgf dwoc 4p dung cho 10 dén 15 gidy; 350
HBW 5/1500 = B9 ctng Brinell 350 dugc xac dinh bﬁng mot

qua cau c6 duong kinh 5 mm va ap luc kiém tra 1500 kgf dwoc
ap dung cho 10 dén 15 gidy.

17.6 Quy trinh chi tiét— DOi v6i cac yéu cau chi tiét cua bai
kiem tra nay, phai tham khdo cic stta doi mdi nhat cua
Phuong phap Thi E10.

18. Phuong phip thir Rockwell

18.1 Miéu ta:

18.1.1 Trong bai kiém tra nay. mot gia tri do cing dat duoc
béng cach xdc dinh d¢ sau thAm nhip cua mot miii kim cuong
hodic mot diu bi cacbua vonfram vao mau theo cac diéu kién
o dinh tuy ¥. Mot tai nho 1a 10 kgf 1an dau tién dugc ap dung
ma giy ra mot sy xAm nhap ban dﬁu, thiét 1ap cdc miii tht trén
vat liéu va giit no ¢ vi tri. Mot trong tai phu thudc vao quy mo
dang dugc st dung duoc 4p dung tang do sau cua vét 16m. Tai
trong 16n duogc loai bd, va vdi tai trong nhe van hoat dong, )
Rockwell, ty 1€ thudn vdi su khac biét trong su thAm nhép gitta
trong tai 16n va nhé duogc xac dinh; diéu nay thuong dugc thuc
hién boi may va hién thi trén mot mét so, hién thi ky thuat so,
mdy in, hoiic cic thiét bi khac. Py 1a mot sd tuy ¥ ting 1én
cung véi do clrng ting 1én. Céc thang do duoc st dung thudng
xuyén nhat nhu sau:

Scale Major Minor
Syiabol Penetrator Load, Load,
y kgf kgf
B /ie-in. Bi cacbua vonfram 100 10
C Mii kim cuong 150 10

18.1.2 Cac may do cing bé mit cia Rockwell duoe st dung dé
tht nghiém thép rat mong hodc cac 16p bé mit mong. Trong
luong 15, 30 hodc 45 kgf duoc ap dung cho diu bi vonfram
carbide (hodc thép cimg) hodc chit thim kim cuong, dé bao phu
cing m6t pham vi gia tri d6 cimg nhuw dbi véi cac trong luong
ning hon. Viée st dung mot dau bi thép da duge lam cimg chi
duoc cho phép dé thir nghiém cac san phim xudng mang moéng
nhu duoc tim thy trong Céac thong s6 k§ thuat A623 va A623M
st dung thang do HRI5T va HR30T véi mot diém deo kim
cuong. (Thtt nghiém cta
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TABLE 6 Brinell Hardness Numbers”

(Ball 10 mm in Diameter, Applied Loads of 500, 1500, and 3000 kgf)

Diameter Brinell Hardness . Brinell Hardness Diameter Brinell Hardness . Brinell Hardness
of Indenta- Number Diameter Number of Number Diameter Number

tion,mm  500.  1500-  3000- ,ndgﬂa_ 500- 1500- 3000- Indenta-  “500_ 1500-  3000- Indenta.  500- 1500-  3000-
kgf  kof  kgf fionmm: kgf  kgf  kof Hian; pm kgf  kgf  kgf tion,mm  kaf  kaf  kof
Load Load Load Load Load Load Load Load Load Load Load Load
2.00 158 473 945 325 586 176 352 450 208 893 179 5.75 175 525 105
2.01 156 468 936 3.26 583 175 350 451 296 888 178 5.76 174 523 105
2.02 154 463 926 3.27 57.9 174 347 452 295 884 177 5.77 174 521 104
2.03 153 459 917 3.28 575 173 345 453 203 880 176 5.78 173 519 104
2.04 151 454 908 3.29 572 172 343 454 202 876 175 5.79 172 517 103
2.05 150 450 899 3.30 56.8 170 341 455 201 872 174 5.80 172 515 103
2.06 148 445 890 3.31 565 169 339 456 289 868 174 5.81 171 513 103
207 147 441 882 3.32 56.1 168 337 457 288 864 173 5.82 170 511 102
2.08 146 437 873 3.33 558 167 335 458 287 860 172 5.83 170 509 102
2.09 144 432 865 3.34 554 166 333 459 285 856 171 5.84 169 507 101
2.10 143 428 856 3.35 551 165 331 4.60 284 854 170 5.85 168 505 101
2.1 141 424 848 3.36 548 164 329 4.61 283 848 170 5.86 168 503 101
212 140 420 840 337 544 163 326 462 281 844 169 5.87 167 502 100
213 139 416 832 3.38 541 162 325 463 280 840 168 5.88 16.7 500  99.9
214 137 412 824 3.39 53.8 161 323 464 279 836 167 5.89 166 498 995
215 136 408 817 3.40 534 160 321 4.65 27.8 833 167 5.90 165 496 992
2.16 135 404 809 3.41 531 159 319 4.66 276 829 166 5.91 165 494 988
217 134 401 802 3.42 528 158 317 467 275 825 165 5.92 164 492 984
218 132 397 794 3.43 525 157 315 468 274 821 164 5.93 163 490 980
2.19 131 393 787 3.44 522 156 313 4.69 27.3 818 164 5.94 163 488 977
220 130 390 780 3.45 51.8 156 311 4.70 271 814 163 5.95 162 487 973
221 129 386 772 3.46 515 155 309 4.7 270 810 162 5.96 162 485 96.9
222 128 383 765 3.47 512 154 307 472 269 807 161 5.97 161 483 966
223 126 379 758 3.48 509 153 306 473 26.8 803 161 5.98 160 481 962
224 125 376 752 3.49 506 152 304 474 266 799 160 5.99 160 479 959
225 124 372 745 3.50 503 151 302 475 265 796 159 6.00 159 477 955
226 123 369 738 351 500 150 300 476 264 792 158 6.01 159 476 951
227 122 366 732 3.52 49.7 149 298 477 263 789 158 6.02 158 474 948
228 121 363 725 353 494 148 297 478 262 785 157 6.03 157 472 944
229 120 359 719 354 492 147 295 479 261 782 156 6.04 157 470 941
230 119 356 712 3.55 489 147 293 4.80 259 778 156 6.05 156 468  93.7
231 118 353 706 3.56 486 146 292 4.81 258 775 155 6.06 156 467 934
232 117 350 700 3.57 483 145 290 4.82 257 771 154 6.07 155 465  93.0
233 116 347 6% 3.58 480 144 288 483 256 768 154 6.08 154 463 927
234 115 344 688 3.59 47.7 143 286 484 255 764 153 6.09 154 462 923
235 114 341 682 3.60 475 142 285 4.85 254 761 152 6.10 153 460  92.0
236 113 338 676 3.61 472 142 283 4.86 253 758 152 6.11 153 458 917
237 112 335 670 3.62 469 141 282 4.87 251 754 151 6.12 152 457 913
238 111 332 665 3.63 467 140 280 4.88 250 751 150 6.13 152 455  91.0
239 110 330 659 3.64 464 139 278 4.89 249 748 150 6.14 151 453  90.6
2.40 109 327 653 3.65 461 138 277 4.90 248 744 149 6.15 151 452  90.3
241 108 324 648 3.66 459 138 275 4.91 247 741 148 6.16 150 450  90.0
242 107 322 643 3.67 456 137 274 4.92 246 738 148 6.17 149 448 896
243 106 319 637 3.68 454 136 272 4.93 245 735 147 6.18 149 447 893
244 105 316 632 3.69 451 135 271 4.94 244 732 146 6.19 148 445  89.0
245 104 313 627 3.70 449 135 269 4.95 243 728 146 6.20 147 443 887
246 104 311 621 3.71 446 134 268 4.96 242 725 145 6.21 147 442 883
247 103 308 616 3.72 444 133 266 497 241 722 144 6.22 147 440 880
248 102 306 611 3.73 441 132 265 4.98 240 719 144 6.23 146 438 877
2.49 101 303 606 3.74 439 132 263 4.99 239 716 143 6.24 146 437 874
250 100 301 601 3.75 436 131 262 5.00 238 713 143 6.25 145 435 871
251 994 298 597 3.76 434 130 260 5.01 237 710 142 6.26 145 434 867
252 986 296 592 3.77 431 129 259 5.02 236 707 141 6.27 144 432 864
253 978 294 587 3.78 429 129 257 5.03 235 704 141 6.28 144 431 861
254 971 291 58 3.79 427 128 256 5.04 234 701 140 6.29 143 429 858
255 96.3 289 578 3.80 424 127 255 5.05 233 698 140 6.30 142 427 855
256 955 287 573 3.81 422 127 253 5.06 232 695 139 6.31 142 426 852
257 948 284 569 3.82 420 126 252 5.07 231 692 138 6.32 141 424 849
258 940 282 564 3.83 417 125 250 5.08 230 689 138 6.33 141 423 846
259 933 280 560 3.84 415 125 249 5.09 229 686 137 6.34 140 421 843
2.60 926 278 555 385 413 124 248 5.10 228 683 137 6.35 140 420  84.0
261 918 276 551 3.86 411 123 246 5.11 227 680 136 6.36 13.9 418 837
262 911 273 547 3.87 409 123 245 5.12 226 677 135 6.37 13.9 417 834
263 904 271 543 3.88 406 122 244 5.13 225 674 135 6.38 13.8 415  83.1
264 89.7 269 538 3.89 404 121 242 514 224 671 134 6.39 13.8 414 828
265 890 267 534 3.90 402 121 241 5.15 223 669 134 6.40 13.7 412 825
2.66 884 265 530 3.91 400 120 240 5.16 222 666 133 6.41 13.7 411 822
267 877 263 52 3.92 398 119 239 517 221 663 133 6.42 13.6 409 819
268 870 261 522 3.93 396 119 237 5.18 220 660 132 6.43 13.6 408 816
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Diameter Brinell Hardness . Brinell Hardness Diameter Brinell Hardness . Brinell Hardness
of Indenta- Number Diameter Number of Number Diameter Number

tion,mm  500.  1500- 3000- ,nd‘;{ﬂa_ 500- 1500- 3000- Indenta-  “500_ 1500-  3000- ,ndZ:ﬂa_ 500- 1500-  3000-
kgf kgf kgf flonxmm kgf kgf  kgf tion, mm kgf kgf  kgf fionsmm kgf kgf kgf
Load Load Load Load Load Load Load Load Load Load Load Load
2.69 864 259 518 3.94 394 118 236 5.19 219 658 132 6.44 135 406 813
2.70 857 257 514 3.95 391 117 235 5.20 218 655 131 6.45 135 405 81.0
2.7 85.1 255 510 3.96 389 117 234 5.21 217 652 130 6.46 134 404 807
2,72 844 253 507 3.97 387 116 232 5.22 216 649 130 6.47 134 402  80.4
2.73 838 251 503 3.98 385 116 231 523 216 647 129 6.48 134 401 80.1
2.74 832 250 499 3.99 383 115 230 5.24 215 644 129 6.49 133 399 79.8
2.75 826 248 495 4.00 381 114 229 525 214 641 128 6.50 133 398 79.6
2.76 819 246 492 4.01 379 114 228 5.26 213 639 128 6.51 132 396 793
2.77 813 244 488 4.02 377 113 226 527 212 636 127 6.52 132 395 79.0
2.78 808 242 485 4.03 375 113 225 5.28 211 633 127 6.53 131 394 787
2.79 802 240 481 4.04 373 112 224 5.29 210 631 126 6.54 131 392 784
2.80 796 239 477 405 37.1 111 223 5.30 209 628 126 6.55 130 391 782
2.81 790 237 474 4.06 370 111 222 5.31 209 626 125 6.56 130 389 780
2.82 784 235 471 4.07 368 110 221 5.32 208 623 125 6.57 129 388 77.6
2.83 779 234 467 4.08 366 110 219 5.33 207 621 124 6.58 129 387 773
2.84 773 232 464 4.09 364 109 218 5.34 206 61.8 124 6.59 128 385 771
285 768 230 461 4.10 362 109 217 535 205 615 123 6.60 128 384 768
2.86 762 229 457 411 360 108 216 5.36 204 613 123 6.61 128 383 765
287 757 227 454 412 358 108 215 537 203 610 122 6.62 12.7 381 762
2.88 75.1 225 451 413 357 107 214 5.38 203 608 122 6.63 12.7 380 76.0
2.89 746 224 448 4.14 355 106 213 5.39 202 606 121 6.64 126 379 757
2.90 74.1 222 444 4.15 353 106 212 5.40 201 603 121 6.65 126 377 754
291 736 221 441 4.16 351 105 211 5.41 200 601 120 6.66 125 376 752
292 730 219 438 417 349 105 210 5.42 199 598 120 6.67 125 375 749
293 725 218 435 418 348 104 209 5.43 199 596 119 6.68 124 373 747
2.94 720 216 432 4.19 346 104 208 5.44 198 593 119 6.69 124 372 74.4
295 715 215 429 4.20 344 103 207 5.45 197 591 118 6.70 124 371 741
2.96 710 213 426 421 342 103 205 5.46 196 589 118 6.71 123 369 739
297 705 212 423 422 341 102 204 5.47 195 586 117 6.72 123 368 736
298 70.1 210 420 423 339 102 203 5.48 195 584 117 6.73 122 367 734
299 696 209 417 424 337 101 202 5.49 194 582 116 6.74 122 366  73.1
3.00 69.1 207 415 4.25 336 101 201 5.50 193 579 116 6.75 121 364 728
3.01 686 206 412 426 334 100 200 5.51 192 57.7 115 6.76 121 363 726
3.02 682 205 409 427 332 997 199 5.52 192 575 115 6.77 121 362 723
3.03 67.7 203 406 428 331 992 198 553 191 572 114 6.78 120 360 721
3.04 673 202 404 429 329 988 198 554 190 57.0 114 6.79 120 359 718
3.05 668 200 401 430 328 983 197 555 189 568 114 6.80 119 358 716
3.06 664 199 398 431 326 978 19 5.56 189 566 113 6.81 11.9 357 713
3.07 659 198 395 432 324 973 195 557 188 563 113 6.82 11.8 355  71.1
3.08 655 196 393 433 323 968 194 5.58 187 561 112 6.83 11.8 354  70.8
3.09 650 195 390 434 321 964 193 5.59 186 559 112 6.84 11.8 353 706
3.10 646 194 388 435 320 959 192 5.60 186 557 111 6.85 11.7 352 704
3.11 64.2 193 385 436 318 955 191 5.61 185 555 111 6.86 11.7 351  70.1
3.12 638 191 383 437 317 950 190 5.62 184 552 110 6.87 11.6 349  69.9
3.13 633 190 380 438 315 945 189 5.63 183 550 110 6.88 11.6 348 69.6
3.14 629 189 378 439 314 941 188 5.64 183 548 110 6.89 11.6 347 694
3.15 625 188 375 4.40 312 936 187 5.65 182 546 109 6.90 11.5 346 692
3.16 62.1 186 373 4.41 311 932 186 5.66 181 544 109 6.91 11.5 345 689
3.17 617 185 370 4.42 309 927 185 5.67 181 542 108 6.92 114 343 687
3.18 613 184 368 4.43 308 923 185 5.68 180 540 108 6.93 114 342 684
3.19 609 183 366 4.44 306 918 184 5.69 179 537 107 6.94 114 341 682
320 605 182 363 4.45 305 914 183 5.70 178 535 107 6.95 11.3 340 680
3.21 60.1 180 361 4.46 303 910 182 5.71 178 533 107 6.96 11.3 339 67.7
322 598 179 359 4.47 302 905 181 5.72 177 531 106 6.97 11.3 338 675
323 594 178 356 4.48 300 901 180 5.73 176 529 106 6.98 11.2 336 67.3
324 590 177 354 4.49 209 897 179 5.74 176 527 105 6.99 11.2 335 67.0

APuge chuén bi boi Phong Co khi K§ thuat, Vién Tiéu chuén Cong nghé.
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san pham nay bing cich s dyng mot tryc lin vonfram co thé
cho két qua dang ké khac nhau so véi cac dit liéu thir nghiém
lich sir thu dugc biang cach st dung mot dau bi thép cung). Do
ctrng do cung bé mit nhu sau:

Seals Major Minor
Penetrator Load, Load,
Symbol kgf kg
15T Yie-in. tungsten carbide or steel 15 3
ball
30T Kal-lin. tungsten carbide or steel 30 3
a
45T Ys-in. tungsten carbide ball 45 3
15N Diamond brale 15 3
30N Diamond brale 30 3
45N Diamond brale 45 3

18.2 Bdo cdo do cimg— Trong cac gia tri do cing ghi, so
do cing luon ludn dimg trude biéu tuong ty 18, vi du: 96
HRBW, 40 HRC, 75 HR15N, 56 HR30TS hoac 77 HR30TW.
Céc hau td W cho biét sir dung mot dau bi cacbua vonfram.
Hau t6 S cho biét str dung mot dau bi thép da dugc lam cing
nhu duoc cho phép trong 18.1.2.

18.3 Kiém tra méu chuén—Cac may nén giuqc kiémNtra dé
dam bao ring chiung dugc st dung tot bang ciac mau thu
nghiém tiéu chuan Rockwell.

18.4 Quy trinh chi tiét— DOi véi cac yéu cau chi tiét cua bai
ki€m tra nay, phai tham khdo céc stra d0i méi nhat caa phwong
phéap tht E18.

19. Kiém tra do cimg di dong

19.1 Mic du tiéu chuan nay néi chung thich sit dung cac
phurong phép kiém tra do cimg Brinell hoic Rockwell, nhung
khong phai lic nao ciing co thé thuc hién kiém tra do cing
bang cac thiét bi nay do kich thudc, vi tri hoic cac Iy do hau
can khac. Trong truong hop nay, phai kiém tra do cing bang
thié¢t bi di dong nhuy mo ta trong Phwong phap thir A956,
A1038 va E110 v6i sy tuan thi nghiém ngit dé bao cao két
qua kiém tra theo tiéu chuan da chon (xem vi du dudi day). Co
thé su dung Thuc tién Tiéu chuin A833, mic du né co thé
khong phai lic nao ciing phu hop nhu 1a mot tiéu chi cho viéc
chap nhan hoic tir ch6i vi Thye tién A833 khong co két luan
chinh x4c va sai s6 hé thong .

19.1.1 Quy trinh ky thuat A833—S6 do do cimg do phai
dugc bao cdo theo cac phuong phap tiéu chuan va dugc chi
dinh theo tiéu chuin HBC, sau d6 1a @0 cing cua thanh thu
nghiém so sanh dé chi ra ring n6 dugc xac dinh bang may so
sanh d6 cing di dong, nhu trong vi du sau:

19.1.1.1 232 HBC/240 trong d6 232 1a két qua kiém tra do
cling bang cach sir dung phuong phap so sanh di dong (HBC)
va 240 1a d¢ clrng Brinell cua thanh thir nghi¢ém so sanh.

19.1.2 Phuong phdp thir A956:

S6 do do cing do phai dugc bao cdo theo cac phuong phap
tiéu chuan va dugc gin vé6i thiét bi va cham Leeb trong diu
ngoic don dé chi ra ring né duoc xac dinh bing may do do
ctirng di dong, nhu trong vi du sau:

(1) 350 HLD trong d6 350 1a két qua kiém tra do cung
bang cach st dung phuong phap kiém tra cing Leeb véi thiét
bi va dap HLD.

19.1.2.2 Khi cic gia tri @0 cing dugc chuyén ddi tir s6 Leeb
dugc bao cdo, dung cu cim tay duoc sir dung s& dugc bdo cdo
trong ngodc don, vi du:

(1) 350 HB (HLD) noi kiém tra do cing ban d4u da duoc
thyc hién bang cach str dung phuong phéap kiém tra cimg Leeb
v6i thiét bi va dap HLD va chuyén sang gia tri do ctmg Brinell
(HB)

19.1.3 Phuwong phdp thir A1038—S6 do do cimg do phai
dugc bao cdo theo cac phwong phap tiéu chuan va ni véi UCI
trong diu ngodc don dé chi ra ring né dugc xc dinh bai may
do do cung di dong, nhu trong vi du sau:

19.1.3.1 446 HV (UCI) 10 trong d6 446 1a két qua kiém tra
do cling bang phuong phap thir UCI di dong dudi mot luc 10
kef.

19.1.4 Phutong phap thir E110— S6 do d9 ciing do phai duoc
bdo c4o theo cdc phuong phap tiéu chuin va ndi véi mot / P dé
chi ra réng nd dugc xac dinh béi mot may do do cing di dong,
nhu sau:

19.1.4.1 Vi du do ciing Rockwell:

(1) 40 HRC/P trong d6 40 1a két qua kiém tra do cimg
bang cach st dung phuong phap kiém tra di dong Rockwell C.

(2) 72 HRBW/P trong d6 72 1a két qua kiém tra do cing
bang cach st dung phwong phép kiém tra di dong Rockwell B
bang cach sir dung diu con bi truc vonfram carbide.

19.1.4.2 Vi du dp ciing Brinell:

(1) 220 HBW/P 10/3000 trong d6 220 la két qua do do
cling bang phuong phap thir Brinell di dong véi mot qua cau
¢6 duong kinh 10mm va ap luc thir 1a 3000 kgf (29.42 kN)
trong 10 gidy dén 15 giay.

(2) 350 HBW/P 5/750 trong d6 350 1a két qua do do cang
bing phuong phép thi Brinell di dong véi mot qua ciu co
dudng kinh 5 mm va dp luc thi nghiém 1a 750 kgf (7.355 kN)
duoc ap dung cho 10 gidy dén 15 giy.

KIEM TRA VA DAP
20. Tém tit

20.1 Mot bai kiém tra tac dong Charpy V-notch 1a mot bai
kiém tra dong ning, trong do mau co ranh khia bi va dap va bi
pha v& boi mot don duy nhat trong mot may kiém tra duoc
thiét ké dic biét. Cac gia tri do kiém c6 thé 1a ning lwong hip
thy, ty 1¢ cit gy, su gidn no bén canh rinh khia, hodc sy két
hop cua no.

20.2 Nhiét do thur nghiém khac v6i nhi¢t do phong (thuong)
dugc quy dinh trong cac yeu ciu vé san pham hoic cac yéu
cau chung (sau dy goi chung 1a dic ta). Mic du nhiét do thi
nghi¢m d6i khi lién quan dén nhiét @6 dich vu du kién, hai
nhiét do khong can phai giong nhau.

21. TAm quan trong va sir dung

21.1 Cdc hop kim dé uén va déo dai - Cac hop kim trung
tam-ferrite hodc trung tim thé hién su chuyén ddi dang Ké
trong hanh vi khi tac dong duoc kiém tra trong mot pham vi
nhi¢t d6. O nhi¢t d9 trén qua trinh chuyén doi, cac mau vat bi
va cham bing co ché két dinh mém (thuong 14 vi void), hap
thy lwong tuong doi 16n. O nhiét do thap hon, chung s& nirt
bang cach gion (thuong phan cit) hap thu ning lugng it hon
mot cach ddng ké. Trong pham vi chuyén tiép,
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doan bing nay thudng 1a hdn hop cac ving giy dé udn va nit
gay.

21.2 Pham vi nhiét do cua qua trinh chuyén doi tir mot loai
trang thai sang loai khic thay dbi theo vat liéu dang dugc thi
nghiém. Trang thai chuyén doi nay co thé dugc dinh nghia
theo nhiéu cach khac nhau cho cic muc dich dic diém ky
thuat.

21.2.1 Cac dic diem ky thuat co thé yéu cau mot két qua
kiém tra t6i thiéu doi voi ning lwong hip thy, bé mit giy, mo
rong mit, hoic su két hop cua chang, ¢ nhiét do thu.

21.2.2 Céc dic diém k¥ thuat co thé yéu cau xac dinh nhiét
do chuyén tiép & d6 hodc 1a sy hip thu ning luong hoic nit
gdy dat dwoc mot mic cu thé khi thir nghiém dwoc thyc hién
trong mét loat cac nhi¢t do. Ngoai ra, dic diém ky thuat nay
c6 thé yéu cau xac dinh nhiét do chuyén doi cua vét nut
(FATTn) nhu 1a nhi¢t d9 tai d6 dat duoc ty 1é tdi thiéu yéu cau
ti 1€ nut gay (n).

2.3 Thong tin thém vé tAm quan trong cua kiém dinh tac
dong xuat hién trong Phu lyc AS.

22. Thiét bi

22.1 Thiét bi kiém tra:

22.1.1 Mot may kiém tra va dap 1a trong d6 mot mau co
ranh khia bi phd v& bdi mot ci va dap cia mot con lic du
quay tu do. Con l4c duoc tha ra tir mot chidu cao cb dinh. Ké
tir chiéu cao ma con lic dugc nang 1én trudc khi xoay né, va
khdi luong cua con lic duoc biét dén, ning luong cua nhat
bua 1a xac dinh trudc. Mot phuong tién dugc cung cap dé chi
ra ning lugng hap thy trong phd vé mau vat.

22.1.2 Céc tinh ning chinh khéc ciia may 1a mdt bo ga (xem
hinh 10) duoc thiét ké dé hd trg mot mau thir nghiém dua vi
tri rAnh khia vao vi tri chinh xic. B dung cu duoc bd tri sao
cho ranh khia cia mau vat nim thing ding. Con lic tac dong
vao mit thing ding thing doi dién véi rinh khia. Cac kich
thudc clia mau va canh phai phu hop véi Hinh 10.

22.1.3 Céc may Charpy dung dé kiém tra thép n6i chung c6
cong suat trong dai ning hugng tir 220 dén 300 ft « Ibf (300
dén 400 J). Poi khi may co cong suat nho hon dugc sir dung;
tuy nhién, cong suat cia may nén vuot qua mic ning luong
hap thy cua mau vat (xem phwong phap thu E23). Van toc
tuyén tinh tai diém va cham phai ¢ trong khoang tir 16 dén 19
ft/s4.9dén58m/s). ‘

NOT% 15— Da c6 mdt cude diéu tra vé anh hudng cia ban kinh dau

bua.

22.2 Nhiét do moi truong:

22.2.1 Pé th nghiém ¢ nhiét do khac véi nhiét do phong,
can diéu kién mau Charpy trong moi truong ¢ nhiét do dwoc
kiém soat.

22.2.2 Moi truong nhiét do thap thuong 1a chat long wdp
lanh (nhu nudc, dd cong véi nude, dd khod, dung moi hitu co,
hodc nito 16ng) hodc khi wdp lanh.

22.2.3 Phuong tién gia ting nhiét do thuong 1a cac chat Iong
lam nong nhu dau khoang hoic xilicon. Co thé s dung 10
nuéng tuin hoan.

SDit liéu hd tro da duwoc ndp tai Tru s& Quéc t& ASTM va c6 thé c6 dwoc b?mg
cach yéu cau bao cao nghién ciru RR: A01-1001.

8-mm rad (0.315")

30°%2°

STRIKING EDGE

0.25-mm rad (0.010")
4 mm (0.157")

SPECIMEN 90°£9'
(2.5:1000)

w 7 Center of
Strike (W/2)
’é Specimen
ANVIL 5 Support
/1

Tt c4 dung sai chiu phai la 60,05 mm (0,002 inch) trir khi duoc quy dinh khéc.

Note 1— A phai song song véi B trong vong 2: 1000 va déng phing
v6i B trong pham vi 0,05 mm (0,002 inch).

Nore 2— C phai song song v6i D trong pham vi 20: 1000 va déng
phing v6i D trong khoang 0.125 mm (0.005 in.).

Note 3— Két thic cac phin khong danh ddu s& 1a 4 pm (125 pin.).

Note 4— D6 dung sai cho ban kinh goc cia dAu bua la -0,05 mm (0,002
inch) / + 0,50 mm (0,020 inch)

FIG. 10 Charpy (Simple-Beam) Impact Test

22.3 Thiét bi xir l)— Céc loai kep, dic biét thich nghi véi
trong lwong ctia mau va dap. thuong dugc st dung dé lay mau
ra khoi moi treong va dua chung vao de may (xem Phuong
phap thi E23). Trong truong hop may khong cung cap co dinh
trung tam ty dong cua mau thu, kim c6 thé duoc gia cong
chinh xac dé cung cap trung tam.

23. LAy miu va s6 miu

23.1 Ldy mdu:

23.1.1 K1em tra vi tri va huong phai duoc giai quyet theo
cac thong s0 k¥ thuat. Néu Khong, d6i v6i cac san pham rén, vi
tri do kiem phai bing véi mau thir kéo va hudng phai theo
chiéu doc voi dudng chéo vudng goc véi mit chinh cua san
pham dang duoc thir nghiém.

23.1.2 S6 lheong mau.

23.1.2.1 Tat ca cac mau dung cho mot bai kiém tra tac
dong cua Charpy s& duoc ldy tir mot phiéu mua hang thu
nghi¢m hodc vi tri thitr nghiém.

23.1.2.2 Khi dic diém ky thuat doi hoi két qua kiém tra
trung binh tdi thi¢u, 3 mau tha phai duoc kiém tra.

23.1.2.3 Khi dic ta yéu cau xac dinh nhiét do chuyén doi,
thuong can dén tir 8 dén 12 mau.

23.2 Loai va kich thuoc:

23.2.1 Su dung mau Charpy V-notch tiéu chuan day du nhu
thé hién trong hinh 11, trir khi dugc phép trong 23.2.2.

23.2.2 Méu Subsized.
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j= 12 -] 2 mm (0.079 in.) 0.25 mm
| E :[—10 - (0.010 in.) rad.
— ©.3%4in) /!
55 mm '
@i65in) I~ (01_309'2?:,_) 450

Nore 1— Céc bién thé cho phép nhu sau:

90 +2°

90° + 10 min

+0.075 mm (+0.003 in.)

Notch length to edge
Adjacent sides shall be at
Cross-section dimensions
Length of specimen (L) +0,-25mm(+0,-0.100in.)
Centering of notch (L/2) +1 mm (£0.039 in.)
Angle of notch +1°
Radius of notch +0.025 mm (£0.001 in.)
Notch depth +0.025 mm (£0.001 in.)
Finish requirements 2 pm (63 pin.) on notched surface and
opposite
face; 4 pm (125 pin.) on other two
surfaces
(a) Standard Full Size Specimen

2.5 mm 3.3 mm 5 mm 7.5 mm

6.7 mm
(0.098 in.) (0 130 in. ) (0.197 in.) Ezm in) \(0.295in.)
- ~

4

Gl T 0 0@

2mm(00}'9 in.)

Norg 2— Trén mau vét mau tat ca cac kich thudc va dung sai cia
méu tiéu chuén vAn khong ddi, ngoai trir chiéu rong, thay dbi nhu trén va
dung sai phai 1a +1%.

(b) Standard Subsize Specimens

FIG. 11 Charpy (Simple Beam) Impact Test Specimens

23.2.2.1 Pbi véi vat licu phéng c6 do day dudi 7/16 inch
(11 mm), hogc khi nang lwong hap thu du klen vuot qua 80%
quy mo day du, hiy su dung cac mau thi mau chuan.

23.2.2.2 Dbi véi cac vat lidu dang ong thir nghiém theo
chiéu ngang, trong d6 moi quan h¢ gitra dudng kinh va do day
ctia tuong khong cho phép mau tiéu chuan day du, su dung
mau thr mau chuan hoiic miu kich thudc tiéu chuan c6 duong
kinh dudng kinh ngoai (OD):

(1) Cac mau kich thuéc chuin va cac mau mau c6 thé
chira bé mit OD goc cua san phim ong nhu thé hién trong
hinh 12. T4t ca céc kich thudc khac phai tuan thu cic yéu cau
cua Hinh 11.

Norg 16— DPéi véi vat lidu c6 do déo dai trén 50 ft-Ibs, mau vét co
chira b& mit OD ban dau ¢6 thé mang lai c4c gi4 tri vuot qua cac miu co
duoc tir viée sit dung miu Charpy thong thuong.

23.2.2.3 Néu mau chuin khong du tiéu chuin khong thé
chuan bi, miu chuén kha thi 16n nhat s& duoc chuin bi. Cac
mau vat dugc gia cong dé vat mau khong bao gom vat liéu gan
bé mit hon 0,020 inch (0,5 mm).

23.2.2.4 Dung sai cho méau vat chudn dwgc trinh bay trong
Hinh 11. Kich thuéc mau thir nghiém chuin phu 1a: 10 x 7,5
mm, 10 x 6,7 mm, 10 x 5 mm, 10 x 3,3 mm, va 10 x 2,5 mm.

23.2.2.5 Panh déu bé mit hep cia miu vat chuan chuan bi
dé cac vét rach vudng goc véi bé mit rong 10mm.

23.3 Gia cong ranh V,U— Viéc gia cong (vi dy, phay, cit
hodic mai) ranh chit V.U rat quan trong, vi nhiing sai 1éch nhé
& ca ban kinh va mit cit, hoic dau hiéu dung cu ¢ dudi day co
thé dan dén cac thay doi trong dit liéu thir, diic biét 14 trong
cac vat liéu co hap thy ning luong thap. (xem Phu lyc A5).

24. Hiéu chuin

24.1 B¢ chinh xac va do nhay— Hiéu ‘chinh va diéu chinh
may tac dong Charpy phu hop vdi yéu cau cua Phuong phap
the E23.

25. Piéu kién—Kiém soait nhiét do

;5.1 Khi nhiét do kiém tra cu t}lé dugc yéu cu boi dic
diem k¥ thuat hodc ngudi mua, kiém soat nhi¢t do cua moi
truong 1am néng hodc 1am mat trong khoang 62 ° F (1 ° C).

Note 17— Déi véi mot s6 loai thép c6 thé khong can dén nhiét do bi
gi6i1 han nay, vi du nhu thép austenit.

Norte 18— Vi nhiét d6 ctia phong thi nghiém thuong dao dong tir 60
dén 90 °F (15 dén 32 ° C), mot bai kiém tra dwoc thuc hién & "nhiét do
phong" ¢6 thé duoc thue hién & bat ky nhiét do nao trong khoang nay.

—

N

- — —

-T—
t
¥
Dimension Description Reguirement
A Machined Surface 28 mm Minimum
B Original OD Surface 13.5 mm Maximum
T Specimen Thickness Figure 11
t End Thickness Y2 T Minimum

FIG. 12 Tac déng mé hinh éng cé6 chira bé mit géc OD
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26. Cich tién hanh

26.1 Nhiét dj:

26.1.1 Piéu kién mau vat bi v& bang cach giit chung trong
moi truong ¢ nhi¢t do tha trong it nhét 5 phuat trong moi
truong 16ng va 30 phit trong moi truong khi.

26.1.2 Trudc moi lan kiém tra, giit kep cho viéc xtr ly cac
mau thir & cung nhiét do v6i mau vat dé khong lam anh hudng
dén nhiét do cua mau.

26.2 Dinh vi va phd vo mau vat:

26.2.1 Can than ldy mau thir nghiém vao kep va tha con lic
dé 1am v& mau.

26.2.2 Neu con lic khong duogc tha ra trong vong 5 gidy sau
khi lay mau khoi méi truong diéu hoa, dung thu nghiém mau
d6. Tra lai mau vat cho mdi truong diéu hoa nhiét trong
khoang thoi gian yéu cu trong 26.1.1.

26.3 Thu hoi mau—Trong truong hop phai phat hién nirt
gy hodc mo rong bén phai, hay thu h01 cac manh phu hop cua
mdi mau bi v& treéc khi pha v& mau tiép theo.

26.4 Cac gia tri thir nghiém riéng le:

26.4.1 Ning luong tac dong— Ghi lai ndng lwong va cham
hap thu vao mau » Ibf (J).

26.4.2 Sy xudt hién vét mit:

26.4.2.1 Xac dinh ty 1¢ phin trim cua dién tich gy cit bing
bat ky phuong phap sau day:

(1) Po chiéu dai va chiéu rong ctia phan gion cua bé mit
gdy. nhu thé hién trong hinh 13 va x4c dinh phin trim dién
tich cét cua Bang 7 hodc Bang 8 phu thudc vao cac don vi do
luong.

(2) So sanh sy xuat hién cua vét nit cia miu voi mot bicu
dd vét nirt nhur thé hién trong hinh 14.

(3) Phong to bé miit gdy va so sinh né véi bi¢u do che phu
da dwoc precalibrated hoic do dién tich vét nut giy phan trim
bang phuong phap ké hoach.

(4) Chyp bé mit bi nit va phéng to phu hop va do dién
tich vét nirt bang phurong phap cat bang phan ké.

26.4.2.2 Xac dinh cic gia tri xuat hién vét nit ca nhan téi
vét nit gay 5% gan nhat va ghi lai gia tri.

26.4.3 Mo rong bén:

26.4.3.1 Sy gian no bén canh 1a sy gia tang chiéu rong mau,
duoc do bang phan nghin ciia mdt inch (mils), ¢ phia nén, doi
dién véi vét ran nat cua mau Charpy V-notch niet nhu thé hién
trong hinh 15.

26.4.3.2 Kiém tra m6i mau mot mra dé dam bao ring cac
phan mé 1ong sau khi dap khong bi hw hong do tiép xtic véi bé
mit de, bé mit may, ... Loai bo cdc mau nhu vay vi ching cé
thé gy ra cac bai doc sai.

26.4.3.3 Kiém tra cic mit cua mau vat vuong goc véi
duodng kinh dé dam bao ring khong c6 go dwoc hinh thanh ¢
hai bén trong qua trinh ther nghiém va cham. Néu go c6 sin,
hay loai bdé chiing mot cach can than bang cach co xat vao vai
mai hodc bé mit mai mon tuong tir, dam bao ring cac nho ra
dugc do khong duoc co xat trong khi mai.

26.4.3.4 Do luong mirc do gidn né & mdi bén cua mdi nira
tuong doi so véi mit phing duoc xac dinh boi phan khong
dugc chinh hinh cia mit cua mau s dung mot thiét bi do
twong tu nhu hinh v&. 16 va 17.

26.4.3.5 Do dudng nirt gy hiém khi chia doi diém mé rong
t6i da cho ca hai mit cua mau, tong cac gia tri 16n hon duoc
do cho mdi bén 1a gia tri cua phép thir. Sip xép nira clia mot
mau vat dé cac mit nén d6i mit nhau. Str dung may do, do dac
trén moi mau nira, dam bao ring cung mot mit ciia mau duoc
do. Po hai phin v ra mot cach riéng bi¢t. Lap lai quy trinh de
do su nho ra ¢ phia d01 dién cua cidc miu mau. Gia tri 16n hon
clia hai gia tri cho moi bén 14 viéc mé rong mit ctia mau.

26.4.3.6 Bo ting gid tri mo rong cua tung gid tri bén canh
mil (0.025 mm) va ghi cac gia tri.

26.4.3.7 Vdi ngoai 1¢ dugc mo ta nhu sau, bat ky nguoi nao
khong chia thanh hai phﬁn khi bi danh tring mot ci danh s¢€
duogc bao cdo 1a khong bi gidn doan. Viéc md rong mit clia
mot mau vat khong bi gian doan c6 thé duoc bao cdo 1a bi
hong néu mau co thé duoc tach ra bang cach day cac nira ban
1¢ cung nhau mot 1an va sau d6 kéo chung ra ngoai ma khong
lam mét moi mau vat, va sy gian no bén dwoc do cho mau
khong bi v& (trudc udn cong) bang hoic 16n hon gia tri do cho
cac nira tach. Trong truong hop mau khong thé tach ra thanh
hai ntta, sy gian no bén cé thé dwoc do mién 1a cic moi luc cit
6 thé duoc truy cap ma khong co sw can thiép tir day ching
6 ban 1¢ d4 bi bién dang trong qua trinh thir nghi¢m.

27. Giai thich két qua kiém tra

27.1 Khi tiéu chi chap nhan cua bat ky phép thi tac dong
nao duoc chi diph la giéqtri trung binh toi thi€u tai mot nhi¢t
do cho trudc, ket qua ki€m tra phai 1a trung binh (trung binh
so hoc

Notch

Shear Area

(dull) —— | /

Cleavage Area
(shiny) ——0o_|

ol

Note 1—Do luong kich thudce trung binh A va B dén gén 0.02 in. Hodc 0.5 mm.
Note 2— Xéc dinh ti 18 cit gay phén trim bing cach sir dung Bang 7 hodic Bang 8.
FIG. 13 Xac dinh phan tram dut gay
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TABLE 7 Phan tram cat cho cac phép do dwoc thwe hién bang Inches
Nore 1—Vi bang nay duoc thiét 1ap cho cac phép do hitu han hoiic kich thude A va B nén phai béo cio 100% dudng ct khi A hodc B 1a zero.

Dimen- Dimension A, in.
2'0;:] 005 | 010 | 012 | 014 | 016 | 018 | 020 0.22 024 | 026 | 028 | 030 | 032 0.34 0.36 038 | 0.40
0.05 98 96 95 94 94 93 92 91 90 90 89 88 87 86 85 85 84
0.10 96 92 90 89 87 85 84 82 81 79 77 76 74 73 71 69 68
0.12 95 90 88 86 85 83 81 79 77 75 73 71 69 67 65 63 61
0.14 94 89 86 84 82 80 77 75 73 71 68 66 64 62 59 57 55
0.16 94 87 85 82 79 77 74 72 69 67 64 61 59 56 53 51 48
0.18 93 85 83 80 i 74 72 68 65 62 59 56 54 51 48 45 42
0.20 92 84 81 144 74 72 68 65 61 58 55 52 48 45 42 39 36
0.22 91 82 79 75 72 68 65 61 57 54 50 47 43 40 36 33 29
0.24 90 81 77 73 69 65 61 57 54 50 46 42 38 34 30 27 23
0.26 90 79 75 71 67 62 58 54 50 46 M 37 33 29 25 20 16
0.28 89 77 73 68 64 59 55 50 46 41 37 32 28 23 18 14 10
0.30 88 76 7 66 61 56 52 47 42 37 32 27 23 18 13 9 3
0.31 88 75 70 65 60 55 50 45 40 35 30 25 20 18 10 5 0
TABLE 8 Phan tram cat cho cac phép do dwoc thuc hién bang milimet
Nore 1— Vi bang nay dwoc thiét 1ap cho cac phép do hitu han hodc kich thude A va B nén phai bao cao 100% dudng cit khi A hoidc B 1a zero.
Dimen- Dimension A, mm
BS'?nr:n 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0 55 6.0 6.5 7.0 75 8.0 85 9.0 9.5 10
1.0 99 98 98 97 96 96 95 94 94 93 92 92 91 91 90 89 89 88 88
1.5 98 97 96 95 94 93 92 92 91 90 89 88 87 86 85 84 83 82 81
2.0 98 96 95 94 92 91 90 89 88 86 85 84 82 81 80 79 7 76 75
25 97 95 94 92 91 89 88 86 84 83 81 80 78 7 75 73 72 70 69
3.0 96 94 92 91 89 87 85 83 81 79 77 76 74 72 70 68 66 64 62
35 96 93 91 89 87 85 82 80 78 76 74 72 69 67 65 63 61 58 56
4.0 95 92 90 88 85 82 80 4l 75 72 70 67 65 62 60 57 55 52 50
45 94 92 89 86 83 80 77 75 72 69 66 63 61 58 55 52 49 46 44
5.0 94 91 88 85 81 78 75 72 69 66 62 59 56 53 50 47 44 41 37
55 93 90 86 83 79 76 72 69 66 62 59 55 52 48 45 42 38 35 31
6.0 92 89 85 81 77 74 70 66 62 59 55 51 47 44 40 36 33 29 25
6.5 92 88 84 80 76 2 67 63 59 55 51 47 43 39 35 31 27 23 19
7.0 91 87 82 78 74 69 65 61 56 52 47 43 39 34 30 26 21 17 12
75 91 86 81 T 72 67 62 58 53 48 44 39 34 30 25 20 16 11 6
8.0 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

duoc 1am tron dén gin nhat ft-1bf (I)) cua cac gi tri tha
nghi¢m riéng 1¢ cua ba mau vat tir mot vi tri thu nghi¢m.

27.1.1 Khi mt két qua kiém tra trung binh t6i thiéu duoc

chi dinh:

27.1.1.1 Két qua kiém tra chip nhan dwoc khi tt ca cac
diéu dudi day duoc dap tng:

(1) Két qua kiém tra bang hoic vuot qua mic trung binh
t6i thiu (quy dinh),

(2) Gia tri thtr nghiém riéng 1¢ cho khong nhiéu hon mét mau
bién phap nho hon muc trung binh t61 thiéu dugc xdc dinh, va

(3) Gia tri thir nghiém riéng ddi véi bat ky mau vat nao khong it
hon 2/3 mirc trung binh téi thiéu dwoc chi dinh.

27.1.1.2 Néu cac yéu cau chap nhan cua 27.1.1.1 khong
duoc dap tng, hiy thuc hién mot 1an thir lai ba mau bo sung tir
cung vi tri thar nghiém. MOoi gia tri tha nghiém riéng 1é cia
mau di dugc kiém tra lai phai bang hoic 16n hon gid tri trung
binh tdi thiéu dugc chi dinh.

27.2 Kiém tra Xdc dinh nhiét do chuyén déi t6i thidu:

27.2.1 Dinh nghia nhiét do chuyén tié'p—Déi vOi cac muc
dich xac dinh, nhi¢t do chuyén tiép 1a nhiét do tai do gia tri
kiém tra vat liéu da duoc xac dinh bing hoic vuot qua gia tri
kiém tra t0i thiéu duoc chi dinh.

27.2.2 Xdc dinh nhiét do chuyén tiép:

27.2.2.1 Pha v& mot mau vat 6 mdi mot loat cac nhigt do o
trén va dudi nhiét do chuyén tiép du kién s dung cac quy
trinh trong Phan 26. Ghi lai tirmg nhiét do thir nghiém dén gan
nhit 1 °F (0.5 ° C).

27.2.2.2 Biéu db cac két qua kiém tra riéng 1¢ (ft « Ibf hoiic
phan trim cit) lam thir ty so voi nhi¢t d¢ thir nghiém twong
tmg la khoang trong va xay dung mot duong cong phu hop
nhat thong qua cac diém dir liéu duoc vé.

27.2.2.3 Néu nhiét do chuyen tlep duoc xac dinh khi nhiét
do dat dugc mot gia tri do, xac dinh nhiét do tai do dudng
cong v& cit gia tri kiém tra dugc chi dinh bing phép noi suy
do hoa (ngoai suy khong dwoc phép). Ghi lai nhiét do chuyen
tiép nay dén 5 ° F gan nhat (3 ° C). Néu cic két qua kiém tra
duoc biéu thi & rang cho biét nhiét do qua do chuyén doi thip
hon quy dinh, thi khong can phai v& ra dit liéu. Bdo cdo nhiét
do ther nghiém thip nhat ma gia tri kiém tra vuot quéa gia tri
duoc chi dinh.

27.2.2.4 Chap nhan két qua kiém tra néu nhiét do chuyén
doi x4c dinh bang hoic thap hon gia tri quy dinh.

27.2.2.5 Néu nhiét do chuyén doi dugc xac dinh cao hon gia
tri quy dinh, nhung khong qua 20 °F (12 ° C) cao hon gia tri
quy dinh, kiém tra cac mau day dua theo Muc 26 dé v& thém
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FIG. 15 Mét nira mau tac dong bi vé& Charpy V-Notch da tham gia vao viéc do Iwong sw mé rdng bén, kich thuwéc A

hai duong cong. Chap nhin két qua kiém tra néu nhiét do xac  28. Ho so

giﬁ bitesi-h phepr il i ssuugechiing ol help bom g td guy 28.1 Ho so kiém tra phai bao gdm cac thong tin sau day néu

thich hop:
128.1.1 M6 ta day du vé vat li¢u duoc th nghi¢m (nghia 12
s0 xac dinh, cap, loai hodc loai, kich ¢, s0 lugng nhiét).

27.3 Khi cho phép cic mau vat dugc cho phép hodc can
thiét, hodic ca hai, sita doi yéu cAu kiém tra quy dinh theo
Bang 9 hogc nhiét do thir theo B¢ tiéu chuan 16 hoi va 4p suat

ASME. Bang UG-84.2 hodic ca hai. Ning lwong 16n hon hoic 28.1.2 Dinh hudng mau doi voi tryc vt licu.
nhi¢t do thir nghiém thap hon c6 the¢ dugc thoa thuin boi 28.1.3 Kich thudéc mau.

nguoi mua va nha cung cap.
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FIG. 16 Poan mé réng bén canh cho mau tac déng Charpy

BILL OF MATERIAL

ITEM
QUAN. DESCRIPTION MATERIAL AND SIZE

.50

N )

1 e 1] 1 glg%wpmm 4 x 5/8 x 1/2 | STEEL SAE 1015-1020

2 | 1 |BASEPLATE 7x4x3/4 |STEEL SAE 1015-1020
i '!' ! o T | 3 [ 1 [PAD 6-1/4 x 3-1/2 % 1/16 | RUBBER
! L ! o E wf | B 4 | 2 [SCRENSSOOET STEEL 1/4-20 x 1" LG.
! E S | s 5 | 1 [PERNGE0E! STEEL 1/4-20 x 3/4" L.G.
! ' 6 | 1 |DIALINDICATOR (SEE NOTE 2)
1 1
1 !
! e ! ale 1.7 3.5 __IL—QGZS
: : : : = 6.25
1 1
1 - : 1 PAD (;)
1 ]
: : 5 NOTE: THESE SURFACES TO BE ON SAME
SEE DETAIL B - . . : i PLANE — LAP AT ASSEMBLY

— No. 2 STARRETT CONTACT POINT

06 R (TYP)

N
12

45°,

625

45°
DETAIL B (ENLARGED)
— DETAIL A (ENLARGED) DRILL & TAP 1/4 - 20 NC - 2
'j‘ SEE DETAIL A DRILL (.281) DIA.
90°£10, X i NOTES:
h 1.) FLASH CHROME PLATE ITEMS 1 & 2

2.) DIAL INDICATOR- STARRETT NO. 25-241
RANGE .001 - .250

DRILL (.281) DIA. & C'BORE BACK - ADJUSTABLE BRACKET

(.437) DIA. x .31 DEEP CONTACT POINT NO.2

ll_rj ey '

AFTER ASS’Y. OF ITEMS 1 & 2, CEMENT DRILL (.437) DIA.? -
RUBBER PAD (ITEM 3) TO BASE

FIG. 17 Assembly and Details for Lateral Expansion Gauge

28.1.4 Kiém tra nhiét do va gia tri thir nghiém riéng 1¢ cho 29. Bdo cio
mdi mau bi hong, bao gdm cac xét nghiém ban dau va kiém
tra lai.

28.1.5 Két qua kiém tra,

28.1.6 Nhi¢t do chuyén doi va tiéu chi dé xac dinh, bao
gém ca cac x¢t nghi¢ém ban dAu va kiém tra lai.

29.1 Céc dic diém k¥ thuat nén chi dinh cac thong tin dugc
bao cdo.
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TABLE 9 Tiéu chuan Chap nhan Thir nghiém Charpy V-Notch ddi v6i cac mau vat nhé khac nhau” 8¢

Full Size, 10 by 10 mm % Size, 10 by 7.5 mm 7- Size, 10 by 6.7 mm

> Size, 10 by 5 mm s Size, 10 by 3.3 mm 7 Size, 10 by 2.5 mm

ft-Ibf N ft-Ibf [ ft-Ibf ) ft-Ibf 1l ft-Ibf 1] ft-Ibf W
75 [02] 56 [76] 50 68] 38 152] 25 [34] 19 126]
70 [95] 53 1721 47 [64] 35 48] 23 [31] 18 [24]
65 [88] 49 [67] 44 [60] 33 [45] 21 [29] 16 [22]
60 [82] 45 1] 40 [54] 30 [41] 20 [27] 15 [20]
55 [75] 41 [56] 37 [50] 28 [38] 18 [24] 14 9]
50 [68] 38 [52] 34 [46] 25 [34] 17 23] 13 (8]
45 [61] 34 [46] 30 [41] 23 31 15 [20] 11 [15]
40 [54] 30 [41] 27 [37] 20 [27] 13 (18] 10 [14]
35 [48] 26 [35] 23 [31] 18 [24] 12 (6] 9 2]
30 [41] 22 [30] 20 [27] 15 [20] 10 (4] 8 (1]
25 [34] 19 [26] 17 [23] 12 (6] 8 1] 6 8]
20 [27] 15 [20] 13 18] 10 [4] 7 [0] 5 7
16 [22] 12 (18] 11 [15] 8 11 5 7 4 5]
15 [20] 11 [15] 10 [14] 8 [ 5 7 4 5]
13 (18] 10 [14] 9 [12] 6 8] 4 5] 3 [4]
12 [16] 9 2] 8 {1 6 8] 4 5] 3 [4]
10 [4] 8 1 7 [0] 5 ! 3 [4] 2 [3]

7 [10] 5 7 5 7 4 5] 2 3] 2 ]

ACan cha y khi st dung bang 9 dé chuyén ddi cac két qua néang luong hap thu mau vat thanh cac gia tri co thé mong doi tir mau Charpy c6 kich thwéc day du. Vigc str
dung cac gia tri chuyén dbi chi nén ap dung khi ca hai loai mau (kich thwéc day da va kich thwéc nho) déu & ché do nirt (cing mot ké thap, chuyen tiép, hosc ké trén) &
nhiét d6 thtr cho vat liéu dwéi sy diéu tra. Trong cac mau thir nghiém dic biét <5 mm co thé biéu dién gia tri ning lwong hép thu bién doi (NIST Technical Note

1858).(1)

BHan ché duwa trén bai trinh bay ctia Kim Wallin, VTT, "Phwong phap chuyén déi mau CVN Sub-size, Slide # 10", cho thdy mét mdi quan hé chung déi véi cac mau vat

c6 kich thwdc nhé lén dén 75 ft « Ibf (102J). (2)

CPhan tich di¥ liéu tir NIST Cha y 1858 cia J. A. Griffin, UAB, ASTM A01.13 Cudc hop nhom céng tac, San Antonio, TX 5.4.16. (1)

KIEM TRA VA PAP IZOD

30. Quy trinh

Céc thiét bi kiém tra va phuong phip duoc dwa ra trong
Phuong phap ther E23.
31. Do chinh xac va do 1éch

D¢ chinh xac va dg 1éch cua cac phuong phap thw nay dé do
cdc tinh chat co hoc dugc xac dinh nhu cac phuong phap thu
E8 /E8M, EI10, E18, va E23.

32. T khéa

bend test; Brinell hardness; Charpy impact test; elon-
gation; FATT (Fracture Appearance Transition Temperature);
hardness test; 1zod impact test; portable hardness; reduction of
area; Rockwell hardness; tensile strength; tension test; yield
strength

PHU LUC

(Théng tin bit bubc)

Al. SAN PHAM THEP THANH

A1.1 Pham vi

AL1.1 Phu luc ndy chia cac yéu cau kiém tra doi véi cac
San pham thép thanh dic trung cho san pham Céc yéu cau
trong phu luc nay bod sung cho cc yéu ciu trong phan chung
cua dic ta nay Trong trudng ho‘p mAu thuin gira cac yéu cau
duoc cung cap trong phu luc nay va nhitng dleu duoc tim thay
trong phan chung cua dic ta ny, cic yéu ciu cta phu luc nay
s€ dugc ap dung. Trong truong hop mau thuan giita cac yéu
cau dugc cung cap trong phu luc ndy va cac yéu cau dugc tim
thiy trong

cac yéu cau clia san phim, cic yéu cau trong tiéu chuin san
pham s€ duoc dp dung.

A1.2 Pinh hwéng miu thir

A1.2.1 Céac thanh thép cacbon va thép hop kim va cic kich
thudc thanh, do kich thudc mit cit ngang trong dbi nho cua
chang, dugc kiém tra mot cach ngau nhién theo hudng doc.
Trong nhitng truong hop dic biét ma kich thudc cho phép va
ché tao hoiic dich vu cia mot bd phan bién minh cho viéc
kiém tra theo chiéu ngang,
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viéc Iyra chon va vi tri kieém tra hodc kieém tra 1a van dé thoa
thuan gitta nha san xuat va nguoi mua.

A1.3 Thw kéo

A1.3.1 Thép carbon thanh—Cic thanh thép cacbon khong
phai 14 nhitng yéu cau cu thé doi véi cac yéu cau vé kéo theo
trong diéu kién can cudén cho cic kich thudc cua cic vong
tron, hinh vudng, hinh luc gidc va hinh chit nhat c6 dudng
kinh hodc khoang cach giita cic mit song song va duong kinh
13mm cac thanh ¢6 kich thudc khac, trir cac can hd, nhé hon 1
in.2 (645 mm2) ¢ mit cit ngang.

A1.3.2 Thép hop kim thanh— Thanh thép hop kim thudng
khong duoc kiém tra trong diéu kién can.

A1.3.3 Khi xac dinh cac thi nghiém cang thing, viéc hya
chon mau thtr cho thanh thép can néng va lanh vdi cic kich c&

A370 - 17a

khac nhau phai tuin theo Bang A1.1 trir khi dugc quy dinh khac
trong ddc ta san pham.

Al.4 Thir uén

Al.4.1 Khi x4c dinh cac bai kiém tra udn cong, thuc tién
duoc khuyén cdo doi véi cac thanh thép dugc can ndéng va can
nguoi phdi tuan theo Bang A1.2.

A1.5 Kiém tra do cimg

AL.5.1 Kiém tra dg cimg trén cac san pham thanh— Phing,
vong, hinh vudéng, hinh lyc giac va octagon - dugc thuc hi¢n
trén bé mit sau khi loai bo t6i thiéu 0.015 in. dé cung cap do
chinh x4c cho sy thim nhéap.

TABLE A1.1 Thwec tién dé Iwa chon cac mau thir cang thang cho cac san pham thép thanh

Note 1— Déi v6i phin thanh ma & do kho do duge dién tich mat cét ngang bang phép do don gian, dién tich tinh bing inch vudng c6 thé duogc tinh
bang cach chia trong lwong trén mot inch tuyen tinh ciia mAu thanh 0,1833 (trong lwong 1 in3 ciia thép) hodic bing cach chia trong lwong cho mdi chan

tuyén tinh cia mau ban0 3.4 (trong lwong cia thép 1 in. vudng va 1 ft dai).

Day, in. (mm)

Réng, in. (mm)

Thép thanh can nong

Thép thanh can ngudi

Phing

Duwéi % (16)

Yto 1/2(16 to 38),
excl

1% (38) va trén

Dén 17 (38), incl

Trén 17 (38)

Dén 1/ (38), incl

Trén 1% (38)

Toéq bo doan bang 8 in. (200mm)
Chiéu dai (Hinh 3)

Toan bd doan, hodc can dén 11/2 inch (38
mm) réng 8 inch. (200 mm) (Hinh 3).
Toan bd doan 8-in. do chiéu dai hosc

may chudn 1/2 by 2-in. (13 x 50 mm) tir
trung tam clia mat cét (Hinh 4).

Toan b doan hosc chiéu rong 11/2 inch
(38 mm) béng 8 inch. (200 mm) (Hinh 3)
hosc may tiéu chuan 1/2 bai 2-in. (13 x 50
mm) tir dwong gitka va mép gitra (Hinh 4).

Toan b doan béi 8-in. (200 mm), hodc
tiéu chudn may 1/2 by 2-in. (13 x 50 mm)
tir khoang gitra bé mat va trung tam
(Hinh 4).

Can giam doan thanh 2-in. (50 mm) va

khoang 25% it hon chiéu rong mau thir.
Can giam phan thanh 2-in. chiéu dai va
chiéu rong 11/2 inch.

Can giam doan thanh 2-in. (50 mm) va
khoang 25% it hon chiéu rong mau thir
nghiém hozc chuan may 1/2 bing 2-in. (13
x 50 mm) tir trung tam clia mat cét (Hinh
4).

Can giam doan thanh 2-in. chiéu dai do
va 11/2 inch chiéu réng hodc may tiéu
chuén 1/2 by 2-in. do chiéu dai mau tir
gitra dwong gitra canh va trung tam cta
doan (Hinh 4).

May chuén 1/2 by 2-in. (13 x 50 mm) tir
khoang gitra bé mat va trung tam (Hinh
4).

Rounds, Squares, Hexagons, and Octagons

Buwong kinh hodc Khoang cach
gitba mat song song, in (mm)
Under %

% to 1%2 (16 to 38), excl

1%2 (38) and over

Hot-Rolled Bars

Toan bd phan bdi 8-in. (200 mm) hodc may dé lay
mau (Hinh 4).

Toan bd doan bang 8-in. (200 mm) hodc

may chudn 1/2 inch & ché dé 2 inch. (13 x 50 mm)
tlr trung tam ctia mat cat (Hinh 4).

Toan bd doan béng 8-in. (200 mm) hoac thiét bi tiéu
chudn 1/2 inch & ché dé 2 inch. (13 x 50 mm) twr
giita bé mét va trung tam clia mét cét (Hinh 4).

Cold-Finished Bars
Machine to sub-size specimen (Fig. 4).

May chuén 1/2 in & ché db 2 inch. do chiéu dai mau t
trung tam cGia mat cét (Hinh 4).

May tiéu chuén 1/2 in & ché d6 2 inch. (M&u vat ligu dai
khoang ttr mau 13 dén 50 mm tir gitka chirng va trung tam
cta bd phan (hinh 4)).

Other Bar-Size Sections

All sizes

Toan bd doan bang 8-in. (200 mm) hodc mau thir
nghiém trwéc 11/2 inch (38 mm) (néu cé thé) bang 8
inch. (200 mm).

Can giam doan 2-in. (50mm) va khoang 25% so v&i chiéu rong mau
thir.
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TABLE A1.2 Thuec tién dwoc dé xuét doi véi viéc Iwa chon cac mau thir nghiém thép cuén cho san pham thép thanh

Nore 1— Chiéu dai cta tAt ca cac mau vat phai nhé hon khong qua 6 inch (150 mm).

Notg 2— Céc canh ciia mAu c6 thé duge 1am tron dén mot ban kinh khong qua 1/16 inch (1,6 mm).

Flats

Chiéu day, in. Roéng, in.
(mm) (mm)

Kich thwée dwoe khuyén nghi

Up to %2 (13), incl Up to % (19),
incl
Over % (19)

Over % (13) All

Tat ca doan.

Toan bo doan hodc may khong dwéi 3/4
inch (19 mm) chiéu rdng theo do day clia
mau.

Toan bé doan hoac may cé kich thwéc
tr 1 x 1/2 inch (25 x 13 mm) tr gitra
dwong gitra trung tam va bé mat.

Rounds, Squares, Hexagons, and Octagons

Diameter or Distance
Between Parallel
Faces, in. (mm)

Recommended Size

Up to 1/ (38), incl
Over 1/ (38)

Full section.
Machine to 1 by ¥2-in. (25 by 13-mm) specimen
from midway between center and surface.

A2. SAN PHAM THEP HINH ONG

A2.1 Pham vi

A2.1.1 Phy lyc nay chta cac yéu cau kiém tra déi vOi san
pham ong thép ddc trung cho san pham Cac yéu cau trong
phu Iyc nay bo sung cho cac yéu ciu trong phan chung cua
dic ta nay. Trong truong hop mau thuan gitta cac yeu cau
duoc cung cap trong phy luc niy va nhitng diéu dugc tim thiy
trong phan chung cua dic ta nay, cac yéu cau cua phu luc nay
s€ duoc ap dung. Trong truong hop mau thuan gilta cac yéu
cau dugc cung cap trong phuy luc nay va cac yéu cau dugc tim
thay trong c4c yéu ciu ctia san phim, cic yéu ciu trong tiéu
chuén san phiam s& duoc 4p dung.

A2.1.2 Céc hinh dang éng duogc bao phi béi dic ti nay bao gdm
hinh tron, hinh vudng, hinh chit nhat va hinh dang dac biét.

A2.2 Thw kéo

A2.2.1 Mau thir theo chiéu doc kich thuoc déy di:

A2.2.1.1 La mot phwong phap thay thé cho viéc str dung cac
mau thir nghiém dai doc hoic mau thir theo chiéu doc. cac
mau thir cing cua cac phan hinh dng c6 kich thudc day du
dugc su dung, voi diéu kién thiét bi kiém nghiém c6 cong suat
du. Cac phich ¢ cam kim loai co dinh phai dwoc 1ap da xa vao
cudi nhitng mau 6ng nhu vay dé cho phép cac hoc may thu
nghiém c6 thé giit dung mau ma khong can nghién. Mot thiét
ké c6 thé dugc sir dung cho cac phich cim nhu vay dugc thé
hién trong hinh A2.1. Phich cim khéng duoc mé rong vao
phan ctia mau vat ma do dugc sy gidn no (Hinh A2.1). Can
than nén thuc hién dé thfiy réng trong chirng muc co thé thuc
hién duoc, tai trong trong cac truong hop nhu vay duoc ap
dung theo tryc. Chiéu dai ciia mau toan phan phu thudc vao
chiéu dai dung cy duoc quy dinh dé do sy kéo dai.

A2.2.1.2 Trir khi c6 yéu cAu khac theo diic diém cua san
pham, chiéu dai cua thanh do 14 2 inch hoic 50 mm, ngoai trir
ong c6 duong kinh bén ngoai tir 9,5 mm tré xudng, thong
thuong cho mot chidu dai do bing bon 1an duong kinh bén
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FIG. A2.1 Metal Plugs for Testing Tubular Specimens, Proper Lo-
cation of Plugs in Specimen and of Specimen in Heads of Test-
ing Machine

ngoai dugc st dung khi kéo dai twong dwong véi cac mau thir
nghi¢m 16n hon.

A2.2.1.3 DPé xac dinh dién tich cit ngang cia mau toan
phan, do phai dugc ghi 13 trung binh hoic trung binh giita cac
phép do 16n nhat va nho nhit cua duong kinh ngoai va chiéu
day trung binh hogc trung binh, dén 0,001 mm gan nhat (0,025
mm ) va dién tich mét cit ngang duoc xac dinh béi phuong
trinh sau:

A =3.14161D-1) (A2.1)
Trong do:
A = dién tich mit cit ngang, in?
D = duong kinh /ngoéi, in., and
t  =do day cua ong, in.

Nore A2.1— C6 cac phuong phap xéc dinh dién tich mit ct khac,
ching han nhv bing cach cin ning cac miu vat,
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déu chinh x4c hodic phu hop véi muc dich.

A2.2.2 Madu thir doc dai:

A2.2.2.1 La mot phuong phép thay thé cho viéc sit dung cac mau
xét nghiém theo chiéu doc kich thuéc déy da hodc cac mau xét
nghiém vong theo chiéu doc, cic mau xét nghiém dai doc, thu duoc
tir cac dai cét tir san pham dng nhu thé hién trong hinh A2.2 va duoc
gia cong theo kich thwdc thé hién trong hinh A2.3 duoc st dung. Di
v6i 6ng két cau han, cac mau thir nghiém phai dwoc dat tir vi tri it
nhat 90 ° tir mdi han; ddi véi cac san pham 6ng han khac, mau thi
nghiém do6 phai dugc dat tir vi tri khoang 90 °© twr mbi han. Trir khi cac
yéu cau dic biét ciia san phdm theo yéu cau khac, chiéu dai ctia thanh
do phai phit hop véi kich thuée C trong hinh A2.3. MAu thir nghiém
phai dwoc kiém tra bang cach st dung cac tay cam phéng hoic ¢6
duong vién bé mat twong tng voi do cong cua san pham ong, hodc
cac dau cia mau thtr phai duoc lam phang ma khong can lam nong
trwde khi mau thi nghiém duoc kiém tra bang céc tay cAm phing.
Mau tha nghiém thé hién duoi dang mau s6. 4 trong hinh 3 s€ duoc
st dung, trir khi kha néng cia thiét bi kiém tra hoac kich thude va
tinh chat clia sin phim 6ng thir nghiém lam cho viée str dung méau
vét. 1, 2 hodc 3 can thiét.

NOTE A22— Cong thirc chinh xac dé tmh dién tich mait cét cia mau
vat thé hién trong hmh A23 lay tr mot onﬂ tron dugc cho trong cac
Phuong phap Thir nghiém E8 / ESM.

A2.2.2.2 Chiéu rong nén dugc do & mdi dau cua chiéu dai
thanh do dé xAc dinh song song va ciing ¢ giita. P9 day nén
duoc do ¢ trung tam va dugc st dung véi phép do trung tdm
chiéu rong dé xac dinh dién tich mit cit ngang. Kich thudc
chiéu rong trung tAm phai duoc ghi lai gan 0.005 inch (0.127
mm), va do chiéu day t6i 0.001 in gin nht.

A2.2.3 Mdu thir nghiém ddi ngang:

A2.2.3.1 Noi chung, cac bai kiém tra cing ngang khong
duogc khuyén cdo cho cac san pham dang 6ng, co kich thudc
nho hon 8 inch & duong kinh danh nghia. Khi c6 yéu ciu, mau
thi cang thing ngang c6 thé duoc lay tir cac vong duoc cit tir
dau ong ‘hodc ong nhu thé hién trong hinh A2.4. Viéc lam
phang mau vat ¢6 thé duoc thuc hién sau khi tich no ra khoi
ong nhu hinh A2.4 (a), hoic trudc khi tich né nhu trong hinh
A2.4 (b) va co thé 1am nong hoic lanh; nhung néu lam phing
duoc 1am lanh, mAu vat sau d6 co thé duoc binh thuong hoa.
Céic mau vat tir 6ng hoic dng dugc quy dinh cy thé 1a nhiét,
sau khi dwoc 1am phing hodic nong hoic lanh, s& duoc xir Iy

Nors 1—The edges of the blank for the specimen shall be cut parallel
to each other.
FIG. A2.2 Location of Longitudinal Tension—-Test Specimens in
Rings Cut from Tubular Products

tuong ty nhu dng hodc dng. Pdi véi cac dng hodc dng co do
day dudi 19 mm, mau thir nghiém ngang phai c6 dang va kich
thudc thé hién trong hinh A2.5 va mot hodic ca hai bé miit c6
thé duoc gia cong dé bao dam dong nhat do day. Cac mau thu
nghiém cing thing ngang trén cac ong thép han hoic ong dé
xac dinh d9 bén ctia mbi han, phai dugc dit vudng goc véi cac
duong ndi han véi modi han ¢ khoang giira chicu dai cua
chung.

A2.2.3.2 Chiéu rong nén dugc do ¢ mdi dau cua chiéu dai
thanh do dé x4c dinh song song va ciing ¢ giita. Do day nén
duogc do ¢ trung tAm va duoc st dung véi phép do trung tam
chiéu rong dé xac dinh dién tich mit cit ngang. Kich thudc
chiéu rong trung tam phai dwoc ghi lai gan 0.005 inch (0.127
mm) va do chiéu day gan nhat 0.001 in (0.025 mm).

A2.2.4 Mdu thir nghiém vong:

A2.2.4.1 Khi dugc cung cap trong cic dic diém cua san
pham, mau thir nghi¢m vong thé hién trong hinh 4 c6 thé duoc
st dung.

A2.2.4.2 Pudng kinh cia miu thir tron duoc do & trung tAm
clia mAu tdi vi tri gan nhat 0,001 mm (0,025 mm).

A2.2.4.3 Mau vat c¢6 kich thudéc nhd twong mg véi tiéu
chuén, nhu thé hién trong hinh 4, c6 thé duoc st dung khi cin
kiém tra vat liéu ma tr mau chuan khong thé chuan bi. C6 thé
sit dung cac mau kich thuéc nho khac. Trong bat ky mau vat
c6 kich thudc nhé nhu vay, didu quan trong la chicu dai cua
thuéc do dé do do din dai gap bon 1an duong kinh cia mau
(xem Chu thich 5, Hinh 4). Yéu cau kéo dai doi v6i miu tron
2-in. chiéu dai do trong phin xac dinh san pham s& ap dung
cho mAu vat nhg.

A22.44 D6i véi mau vat nim ngang, phin ldy mau s&
khong dugc 1am phing hoic bi bién dang.

A2.2.4.5 Mau thi nghiém theo chiéu doc thu dwgc tir cac
dai cdt tir san phAm hinh 6ng nhu thé hién trong hinh A2.2.

A2.3 Xac dinh dwdng ngang gi6i han chiy, phwong phip
gia tang do) cing
A23.1 Kiém tra do cimg duoc thyc hi¢n trén bé mit bén
ngoai, bé mit bén trong, hodc mat cit ‘ngang ong phu thude
vao gidi han dic diém san pham. C6 thé can phai chuan bi bé
mit dé co duoc gi tri do cung chinh xac.

A2.3.2 Mot méy thw nghi¢m va phuong phap dé xac dinh
cuong do ning lugng ngang tr mau vong vong, da dugc xay
dung va mo ta trong A2.3.3-9.1.2.

A2.3.3 Mot so do phac hoa theo chiéu doc ctia may kiém tra
duoc thé hién trong hinh A2.6.

A2.3.4 Pé xac dinh duong ngang gi6i han chay trén may
ndy, st dung mot miu tha ngin (thuong 1a 3 inch (76mm)
chiéu dai). Sau khi loai bo hat tron 16n ra khoi may, xac dinh
do day thanh thuc cia mau vong va mau dugc boc hoi qua 16p
dém cao su chong dau. Sau do, dai dc dugc thay thé, nhung
khong bi chat ché so vdi mau vat. Mot khoang trong nho giita
hat va mau voi muc dich cho phép chuyen dong xuyén tam
ctia mau khi n6 dang duogc kiém tra. Dau dudi ap suat sau do
dugc nhap vao bén trong cia miéng dém cao su thong qua
dudng ap luc dudi su kiém so4t cia mdt van thich hop. Thiét
bi do 4p suét chinh x4c dugc sit dung dé do ap sut dau. Bat
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D
Reduced

Section |3m_r~1|2|
D W N

pe—s Rad 1 in. Min
Gage
Length
DIMENSIONS

< Dimensions, in.
Specimen No. ’

A B c D
1 ¥+ 0.015 %1s approximately 2 +0.005 2/imin
2 ¥+ 0.031 1 approximately 2 +£0.005 2/imin
4 +0.005 42 min
3 1+ 0.062 1Y2approximately 2 +0.005 2Y/imin
4 +0.005 4> min
4 1%+ .125 2 approximately 2+0.010 2Y/imin
4+0.015 42 min

8 +0.020 9 min
) Yt 002 Yz approximately 1+0.003 1 Yamin

Note 1—Cross-sectional area may be calculated by multiplying 4 and 7.

Note 2—The dimension 7 is the thickness of the test specimen as provided for in the applicable material specifications.

Note 3—The reduced section shall be parallel within 0.010 in. and may have a gradual taper in width from the ends toward the center, with the ends
not more than 0.010 in. wider than the center.

Note 4—The ends of the specimen shall be symmetrical with the center line of the reduced section within 0.10 in.

Note 5—Metric equivalent: 1 in. =254 mm.

Norte 6—Specimens with sides parallel throughout their length are permitted, except for referee testing, provided: (a) the above tolerances are used:;
(b) an adequate number of marks are provided for determination of elongation; and (c¢) when yield strength is determined, a suitable extensometer is used.
If the fracture occurs at a distance of less than 24 from the edge of the gripping device, the tensile properties determined may not be representative of
the material. If the properties meet the minimum requirements specified, no further testing is required, but if they are less than the minimum requirements,
discard the test and retest.

Note 7—Specimen 5 is intended for testing specimens removed from an in-service product. Specimen 5 shall not be used for conformance testing of
new product. Acceptance criteria for elongation values obtained from 1 in. gauge length specimens shall be determined by agreement between the
responsible parties.

FIG. A2.3 Kich thwéc va Dung sai dbi véi cac mau thir cing thang dai doc cho cac san phdm éng

Reduced
25‘/ecti§n 3"M

) A . A" Min " Min

Approx 2
(= e (e
B _— —
A 17" + %" E Rad 1" Min = |-t
FIG. A2.4 Vi tri clia cac mau thir cang thang ngang trong vong 2.000" + 0.005"
cat tip cac san phém 6ng Gage Length

Norg 1— Kich thude t 1a d6 day cia méu thir theo quy dinh cia cac
. ddc diém vat liéu phl‘x hop.
ky khong khi trong h¢ thong dugc loai bo qua dudng thoat. Nore 2— Phin cét giam phai song song trong vong 0,010 in va c6 thé
Khi 4p suat dau ting lén, mieéng dém cao su s€ gian no Vé] do ¢6 d6 déc dan dan tir dau dén trung tam, v6i cac dau khong rong hon
d6 lam cing be mit mau. Khi ap Iyc ting 1én, moi cua miéng ~ 0.010inrong hon trung tam. = _
dém cao su hoat dong nhu mot con dau dé ngin chin sy 10 ri Norg 3— Ket thic cta mau phai doi xing v6i duong trung tam cua
doan cat giam trong khoang 0,10 in.

dau. Voi sy gia ting ap suat, mau vong bi cing thang cing
thing va kéo dai. Toan bd chu vi bén ngodi cua miu vong
dugc xem nhu 1a chiéu dai cua thanh do va do dwoc cing bang
mot thiét bi do mo rong phu hop s€ dugc mé ta sau. Khi tong
thé mong mu6n cang hodc mo rong dudi tai dwgc dat dén trén
extensometer, ap sut diu trong béng trén modi inch vuong 4 . s
duoc doc va bang cach st dung cong thitc cua Barlow, stic Hon nira, cac ba; ki€ém tra chdt ch&é mo ph(’)ngvdleu ki¢n dich
manh san luong don vi dugc tinh toan. Sic manh san legng, V4 trong duong ong. Mot don vi may thir ¢6 the dugc si dung
dugc xac dinh, 1a két qua thyc sy vi mau the khong dugc lam  cho mot s6 kich c& khac nhau cua duong ong bang cach su
lanh bing cich 1am phing va xAp xi gin giéng véi phin 6ng  dung cdc micng dem cao su phit hop va bo dicu hop.
ma tir d6 no duoc cat. Nore A2.3— Cong thire clia Barlow c6 thé duoc néu ra theo hai cach:

Note 4— Tuwong dwong mét: 1 inch = 25,6 mm.

FIG. A2.5 Kiém tra kéo ngang cla miu dworc gia cong tir vong cat
tir cac san phdm éng
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Nut
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Hydrauhc Pressure Line

FIG. A2.6 May kjém tra dé xac dinh cwong d6 dwong ngang tir
mau kim loai hinh tam giac

Rubber
Gasket

Air
Bleeder
Line

I 'III
IIII XA

/

P=28t/D
§=PD / 2t

(A2.2)

(A2.3)

Trong do:

P = internal hydrostatic pressure, psi,

S = unit circumferential stress in the wall of the tube
produced by the internal hydrostatic pressure, psi,

t = thickness of the tube wall, in., and
D = outside diameter of the tube, in.

A2.3.5 Mot may do cuong do day chuyén con lin di dugc
tim thay thoa dang dé do sy kéo dai cua mau vong duoc thé
hién trong hinh. A2.7 va A2.8. Hinh A27 cho thiy cic
extensometer & vi tri, nhung unclamped, trén mot mau nhan.
Mot pin nho, thong qua do cac ching dwgc truyén dén va do
bang thiét bi do quay s0. kéo dai qua dinh ren rong. Khi may
do toc do dugc kep. nhu thé hién trong hinh A28, sy cing
thing mong mudn can thiét dé giit dung cu tai chd va dé loai
bo bat ky luong nao, dugc thic hién trén day chuyén con lin
vao mua xuan. Cing thing vao 16 xo c6 thé duoc diéu chinh

nhy mong mudn bing vit (jﬁu ngon tay. Bing cach loai bo
hoac thém cac con lan, chuoi con lan c6 thé duoc di€u chinh
cho céc kich thudc khac nhau cua c4c phan hinh Ong.

A2.4 Kiém tra do cimg

A2.4.1 Kiém tra do cimg duoc thyc hign trén bé mit bén
ngoai hodc trong cac bé mét bén trong cua ong ncu thich hop.

A2.4.2 Tai trong Brinell 3000-kgf chuan c6 thé gy ra qua
nhiéu bién dang trong mau dng hinh 6ng mong. Trong trudng
hop nay, tai trong 500 kg s¢ dugc ap dung, hodc 1am cung lai
bén trong bing mot cii nep bén trong. Thir nghiém Brinell
khong dugc ap dung dbi véi cac san pham bing dng co duong
kinh bén ngoai it hon 2 inch (51 mm), hodc nho hon 0,6 mm
(5.1 mm). vé do day

A2.4.3 Céc bai kiém tra do cing Rockwell thuong duoc
thyc hién trén bé mit bén trong, phing trén bé mit bén ngoai,
hodic trén mit cit ngang tuong phu thudc vao gidi han san
pham. Cac bai kiém tra do ctmg cua Rockwell khong duoc
thyc hién trén cac 6ng nho hon 5/16 inch (7.9 mm) dudng
kinh bén ngoai va chung ciing khong dugc thuc hién trén bé
mit bén trong 6ng c6 duong kinh bén trong chua dén 1/4 inch
(6.4 mm). Cac bai kiém tra do cting cua Rockwell khong dwoc
thye hién trén cic Ong da bit lai véi cac biic twong day hon
hodc dugc lam lanh hodc xur ly nhiét day 0,065 in (1,65 mm)
VOi tuong day hon 1,00 mm (1,24 mm). D0i véi cac ong co do
day thanh mong hon cho phép kiém tra do ctrng Rockwell
thong thuong, thir nghiém Rockwell doi khi dwoc thay thé.
Cic gia tri do @0 cling ngang Rockwell c6 thé duoc thuc hién
trén cac 6ng voi do day tir 0,177 mm tr¢ 1én. Do cong va do
day thanh ciia miu 4p dung cac han ché d6i véi phép thir do

FIG. A2. 7 Roller Chain Type Extensometer, Unclamped
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FIG. A2.8 Roller Chain Type Extensometer, Clamped

ctirng Rockwell. Khi so sanh giita cac phép do Rockwell dugc
thye hién trén bé mit bén ngoai va cac phép do dugc thyc hién
trén bé mit bén trong, cn diéu chinh cac gia tri dé bu lai anh
hudng cua do cong. Phuong phap Rockwell B dugc st dung
trén tat ca cac vat liéu co do ctrng mong doi tr BO dén B100.
Phuong phap Rockwell C duoc stt dung cho vat liéu c6 dai do
clrng mong mudn tir C20 dén C68.

A2.4.4 Cac kiém tra do ciang Rockwell bé mit thuong dugc
thuc hién & bé mit bén ngoai bat cir khi nao co thé va bat ca
khi ndo gip tré ngai qua mirc vé 1o xo. Néu khong, cic phép
thit c6 thé duoc thuc hién & bén trong. Khong thtr nghi¢m do
cting Rockwell bé mit trén ong co6 duong kinh bén trong it
hon 1/4 inch (6.4 mm). Han ché do day cua tuong cho phép
kiém tra do cirng Rockwell bé mit duoc cho trong bang A2.1
va A2.2.

A2.4.5 Khi duong kinh ngoai, duong kinh bén trong, hodc
do day cua 6ng ’khong cho viée lay duoc gia tri do cang chinh
X4c, cAc san pham dang 6ng s& dugc chi dinh v6i cac tinh chat
kéo va duoc kiém tra nhw vay.

A2.5 Thao tac thir nghiém

A2.5.1 Cac xét nghiém sau day dugc thyc hién aé chiung
minh sy déo dai cuia cac san pham Ong nhét dinh:

A25.1.1 Kiém tra do phang Cac bai kiém tra phang nhu
thuong dugc lam trén mau vat dugc cit tir cac san pham ong
duoc thyc hién bing cach cho cic vong tu ong hoic ong dén
mot mic do quy dinh lam phing giita cac tam song song (hinh
A2.4). Mitc do nghiém trong cta bai kiém tra phing dugc do
bang khoang cach giita cac tAm song song va thay doi theo
kich thudc cua dng hodc ong. Mau thir lam phing phai khong
dudi 21/2 inch (63,5 mm) va phai duoc 1am phing dudi mirc
yéu cau cia cac dic diém vat liéu phu hop.

A2.5.1.2 Reverse Flattening Test ( Ubn nguoc méi han)— Thix
nghiém lam phing dao nguoc dugc thiét ké chu yéu dé ap
dung cho 6ng han dién dé phat hién su thiéu thAm hodc sw
chong chéo dan dén viéc loai bo flash trong mdi han. Mau bao
gdm chiéu dai dng dai khoang 4 inch (102 mm), dugc chia
theo chiéu doc 90 ° ¢ mdi bén cua mbi han. Mau sau do duogc
mé va dep bimg méi han tai diém ubn cong tdi da (hinh A2.9).

TABLE A2.1 Wall Thickness Limitations of Superficial Hardness Test on Annealed or Ductile Materials
for Steel Tubular Products”
(“T” Scale (Ve-in. Ball))

Wall Thickness, in. (mm) Load, kgf
Over 0.050 (1.27) 45
Over 0.035 (0.89) 30

0.020 and over (0.51)

15

AThe heaviest load recommended for a given wall thickness is generally used.
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TABLE A2.2 Wall Thickness Limitations of Superficial Hardness Test on Cold Worked or Heat Treated Material
for Steel Tubular Products”
(“N” Scale (Diamond Penetrator))

Wall Thickness, in. (mm) Load, kgf
Over 0.035 (0.89) 45
Over 0.025 (0.51) 30
0.015 and over (0.38) 15

AThe heaviest load recommended for a given wall thickness is generally used.

FIG. A2.9 Reverse Flattening Test

A2.5.1.3 Crush Test (Thur ép)— Thit nghiém &p, doi khi
duoc goi la bai kiém tra kho chiu, thuong duoc thuc hién trén
ndi hoi va cac ong ap lyc khac, dé danh gia tinh deo dai (Hinh
A2.10). Mau vat nay la mot vong cit tir ong, thuong dai
khoang 21/2 inch (63,5 mm). N6 dugc dit vao dau va ép bing

tay biia hodic nhan vao khoang cich dwoc quy dinh boi cac
thong s6 k§ thuat phii hop.

A25.1.4 Flange Test (Thir mép bich)— Thir nghiém mét
bich nhim xac dinh do déo cua ong ndi hoi va kha nang chiu
duoc sy hoat dong cua udn cong vao mot dng. Thir nghi¢m
dugc thuc hién trén mot vong

1

b o ]

FIG. A2.10 Crush Test Specimen
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cat tir ong, thuong khong nho hon 4 in (100 mm) dai va bao
gom c6 mot mit bich chuyén qua cac goc vuong goc voi than
clia ong v6i chiéu rong theo yéu cau cua cac dic diém vat liéu

. Cong cy flaring va khdi chét thé hién trong hinh A2.11 duoc
khuyén c4o sir dung dé 1am bai kiém tra nay.

A2.5.1.5 Flaring Test (Thit loe miéng ong)— Do6i v6i mot sO
loai ap suat ong, mot thay thé cho cac thur nghiém mit bich
dugc thuc hi¢én. Thir nghiém nay bao g61n viéc 1ai mot truc
tric giam dan co do doc 1a 1 trén 10 nhu thé hién trong hinh
A2.12 (a) hodc géc 60 ° bao gdom trong hinh A2.12 (b) vao
mot doan cit tir ong , dai khoang 4 inch (100 mm), va do d6
mé rong mau vat cho dén khi duong kinh bén trong da dugc
tang 1én dén mitc yéu cau boi cac dic diém vat li¢u phu hop.

A2.5.1.6 Bend Test (Thir uén)— Doi véi cac 6ng duoc sit
dung cho cudn ddy trong kich thudc 2 inch va dudi mot thw
nghi¢m uon cong dugc thyc hi¢n dé x4c dinh do mém déo va
do bén cia mbi han. Trong thir nghiém nay, chiéu dai du 16n
ctia duong ong day du dugc udn cong lanh quanh 90 ° xung
quanh hinh try c6 duong kinh 12 1an duong kinh danh nghia
ctia duong 6ng. Do voi coiling gin, 6ng dugc udn cong lanh
thong qua 180 ° xung quanh mdt trong c6 duong kinh 8 1an
dudng kinh danh nghia ctia duong ong.

-

>
j-— @

—
[~

i
A = Outs. Diam. of Tube less
B = Outs. Diam. of Tube less
C = Outs. Diam. of Tube plus
Flaring Tool

[ cojun

m|w ol

A2.5.1.7 Transverse Guided Bend Test of Welds (Uon ngang
méi han)— Bai kiém tra udn cong nay dugc st dung dé xac
dinh tinh déo dai cua cac mdi han nhiét hach. Cac mau duoc
st dung co chiéu rong xap xi 11/2 inch (38 mm), chiéu dai it
nhét 13 6 inch (152 mm) véi mbi han & giita va dugc gia cong
theo Hinh A2.13 dbi v6i mit va gbc udn cong va theo Hinh
A2.14 dbi véi cac bai kiém tra uén cong bén. Kich thudc cua
pit tong s& nhwr thé hién trong hinh A2.15 va c4c kich thudc
khic cua dung cu udn cong s& dugc xdc dinh nhu trong hinh
nay. Phép thir bao gom mot mau udn cong mit va mot mau
u6n goc hodic hai mau uén cong bén. Mot bai kiém tra uén
cong khudn mit yéu cAu udn véi bé mit bén trong cua 6ng
chong lai pit tong; mot bai kiem tra uon cong goc doi hoi phai
u6n v6i bé mit bén ngoa1 cua duong ong chong lai pit tOng; va
mot bai kiém tra udn cong bén uon cong dé mot trong cac bé
mit bén tré thanh bé mit 16i cua mau udn cong.

(a) Thét bai cua thi nghi¢m udn cong phu thudc vao su
xuét hién cua cac vét nirt trong khu vuc uén, tinh chit va mitc
d0 duoc mo ta trong cac dic diém cua san phﬁm.

Position Position
after Using after Using
Flaring Tool Flatter

|

BT

Liners
A = Outs. Diam. of Tube plus -317'

Die Block

Nore 1—Metric equivalent: 1 in. =254 mm.
FIG. A2.11 Flaring Tool and Die Block for Flange Test
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Included
Angle

Slope 1in 10

FIG. A2.12 Tapered Mandrels for Flaring Test

~ 6" min = Rad &' max |= 6" min »{Rad %" max
x i i
E ! E
= H A
A \1:‘)
Tl T-
T f
K T+«
! \/ L3 1/ %y
Face Bend Specimen Root Bend Specimen
Note 1—Metric equivalent: 1in. =25.4 mm.
Pipe Wall Thickness (), in. Test Specimen Thickness, in.
Up to %, incl t
Over ¥ ¥

FIG. A2.13 Transverse Face- and Root-Bend Test Specimens

— IF FLAME CUT, NOT LESS THAN 1"

SHALL BE MACHINED FROM EDGES % MIN 1"

I 6" MIN i 1% MAX
\l,s_ ________________ _,_t_l pm=f=
i *—FfL:l—h ]

----- O et =) tIN. | T IN.
\I/ T t |[P#RTO1% t
i t ¥ [S1v: [seENOTE

—— When t exceeds 1%z use one of the following:
1. Cut along line indicated by arrow. Edge
may be flame cut and may or may not be
machined.

2. Specimens may be cut into approximately
equal strips between 3/4 in. and 1%z in.
wide for testing or the specimens may be
bent at full width (see requirements on
jig width in Fig. A2.15.)

Note 1—Metric equivalent: 1 in. =25.4 mm.
FIG. A2.14 Side-Bend Specimen for Ferrous Materials
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Tapped hole to suit
testing machine

As required

34"

Plunger member —__ |

Hardened rollers, 12" diam may be
substituted for jig shoulders
;g |<7 As required

A4 1Ly |_

T
t

3" min

o
Shoulders hardened | 17" /
and greased \T\ ‘I ¢

634"

. 34" rad
B

2" min

37"

Norte 1—Metric equivalent: 1 in. =254 mm.

T / o
— 2 —| ~—C—>
Yoke 7"
| 9" 1

Test Specimen Thickness, in. A B Cc D
% 1% % 2% 1%e
t 4t 2t 6t+ V2 3t+ Ve
Material
% 2%, 1% 3% 1Vie Materials with a specified minimum tensile strength of 95 ksi or
t 6%t 3t 8%t+ s 42t + Ve greater.

FIG. A2.15 Guided-Bend Test Jig

A3. STEEL FASTENERS (Thép dung lam then, chot)

A3.1 Pham vi

A3.1.1 Phy lyc nay chita cac yéu cau thir nghiém doi véi
Chot gin bing thép dic trung cho san pham. Cic yéu cau
trong phu luc niy bo sung cho cac yéu cau trong phin chung
ctia dic ta nay. Trong truong hop mau thuin gitra cac yéu cau
duoc cung cap trong phy luc nay va nhitng diéu dugc tim thay
trong phan chung cua dic ta nay, cic yéu ciu cua phu luc nay
s¢ dwogc ap dung Trong trudng hgp mau thuin glua cic yéu
cau dugc cung cap trong phy luc nay va cac yéu cau dugc tim
thay trong cic yéu cau cua san pham, cac yéu cau trong tiéu
chuan san pham s& dwoc ap dung.

A3.1.2 Cac bai kiém tra nay dugc thiét lap dé tao diéu kién
thir nghiém kiém soat san xuét va kiém tra chip nhan véi mot
s6 xét nghi¢ém chinh xac hon dé duoc st dung cho trong tai
trong truong hop khong dong ¥ vé két qua kiém tra.

A3.2 Thw kéo

A3.2.1 Uu tién ring cac bu 16ng duoc kiém tra kich thudc day di,
va theo thoi quen, khi kiém tra cac bu 16ng dé xac dinh tai trong cudi
cling t6i thiéu bang pou, chir khong phai 1a cuong d6 cudi cing t6i
thiéu bang kg trén mdi inch vuéng. Ba duong kinh danh nghia clia
bulong di dwoc thiét 1ap nhw 1a do dai toi thiéu ctia bu 16ng phu thudc
vao cac phép thir dwoc mo ta trong phin con lai ciia phin nay.
Cac phan A3.2.1.1 - A3.2.1.6 ap dung khi kiém tra

bu 16ng kich thuéc day diu. Muc A3.2.1.4 s& ap dung khi cac
dic ta san pham riéng cho phép sir dung cac miu gia cong.

A3.2.1.1 Tdi trong thir—Do sit dung dic biét ciia mot sb loai
bulong can thiét dé co thé cang chung, trong khi sir dung, v6i mot gia
tri cy thé ma khong can co bat ky thiét 1p vinh ctru nao. D€ chéc
chan dat du(yg chat luong nay, Féi trong Xag dinh duogce chi dinh. Thi
nghiém tai bang chimg bao gom viéc nhan manh bolt véi mot tai
trong wxac dinh ma bolt phai chiu dugc ma khong c6 bd cc} dinh. Ciing
¢6 thé cho phép mot phép thi luép phién xac dinh d6 bén san luong
ctia mot bu 16ng co kich thudc day du. Mot trong cac phuong phap
sau, 1 hodc 2, co thé dwoc st dung nhung Phuong phdp 1 s€ 1a
phuong phép trong tai trong truong hop co bét ky tranh chap ndo vé
viéc chip nhan céc bu 16ng.

A3.2.1.2 Thir nghiém thi tai—Khi 6¢ vit qua dai dé kiém tra
trong cac thiét bi c6 sdn, chung c6 thé dugc cit thanh 8 +
0.125 in va thu bing phuong phap 1. Néu c6 tranh chp vé két
qua khi kiém tra cung mot phan hoic nhiéu by phan ca hai
kich thudc va cét thanh 8 in, két qua tht nghiém 8 in. s€ duoc
st dung dé xac dinh sy chép nhan.

(a) Phuwong phdp 1, Do chiéu dai—Chiéu dai tong thé cua
mot bu 16ng thing phai duoc do tai dudong trung tam thuc cua
no véi dung cu co thé do su thay doi chidu dai 0.0001 in
(0.0025 mm) véi do chinh xac 0.0001 in & bat ky 0.001 inch.
(0.025-mm). Phuong phép duoc ua thich dé do chiéu dai phai
14 gita c4c trung tAm hinh noén duoc gia cong trén dudng trung
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tam cua bu 16ng, voi cac trung tam phodi giong trén cac bé do.
Pau hoic than cua bu 16ng s& dugc danh dau sao cho né co thé
dugc dit ¢ cung mat vi tri cho tat ca cac phép do. Bu long
phai duoc 1dp rap trong cac thiét bi kiém tra nhu dugc néu
trong A3.2.1.4, va tai trong xac dinh dwgc x4c dinh trong phan
xac dinh san pham. Khi giai phong tai nay, chiéu dai cua bu
16ng s& duoc do lai va khong co sy gidn né vinh vién. Khoan
dung 60.0005 in (0.0127 mm) duoc phép gilta phép do duoc
thie hién trudc khi xép hang va duoc thyc hién sau khi xép
hang. Cac bién, ching han nhu thing va lién két soi (cong voi
16i do ludng). co thé dan dén sy kéo dai rd rang cua oc¢ vit khi
4p sut ban dau dugc ap dung. Trong nhitng truong hop nhu
vay, fastener c6 thé dwoc kiém tra lai bﬁng tai trong 16n hon
3% va c6 thé duoc coi la dat yéu cau néu do dai sau khi tai
nay gidng nhu trude khi tai (trong do khoan 0.0005 inch cho
16i do).

A3.2.1.3 Tdi trong thu-thoi gian tai— Tai trong phai dugc
duy tri trong thoi gian 10 gidy trudce khi gidi phong tai, khi st
dung Phuong phap 1.

(1) Phuwong phdp 2, Giéi han chay—Bu 1ong phai dugc lip
rap trong cac thiét bi kiém tra nhu dugc néu trong A3.2.1.4.
Khi tai dugc dp dung, cin do va ghi lai toan bo su kéo dai cua
bu 16ng hoic bat ky phan ndo ciia bu 1ong bao gdm sau dau bi
vach ra dé tao ra mot tai trong hodic mot bicu do Gmg suat cing
thing. Tai trong hoic tng suat tai do bu bing 0.2% chiéu dai
cua bu long chiém boi sau soi hoan toan phai duoc xac dinh
bang phuong phip mo ta trong 14.2.1 cta cic phuong phap
nay, A370. Tai trong nay hoic 4p suat khong nho hon gi6i han
quy dinh trong dic ta san pham.

A3.2.1.4 Kiéu tra kéo huéng tam ciia bulong day dil kich
thuéc—Bu 10ng phai dugc kiém tra trong gia do voi trong tai
giita dau va dai oc hoiic thiét bi phi hop (Hinh A3.1), trong do
phai ¢ du do day dé phat trién toan bo siic bén cuia bu 1ong.
Pai hoic dai cd dinh phai duoc Ip rap trén bu long, dé lai sau
vit bu 16ng hoan chinh khong lién két giita hai tay cam,

I mml‘

1////,, ‘ m

FIG. A3.1 Tension Testing Full-Size Bolt

ngoai trir bu 16ng c6 hinh Iyc gidc niing, c6 bon soi hoan chinh
khong duoc gai gitia giita hai tay. Dé dap g cac yéu cau cua
bai kiém tra nay, s& c6 mot sy that bai kéo dai trong thAn may
hoic phan ren ma khong c6 sy that bai ¢ duong giao gitra than
va dau. Khi kiém tra do bén kéo ren bén ngoai bing thép
khong gi austenit va ren cua bo kiém tra kéo ra khoi bo ghép
noi thir nghiém noi bo sau khi da dat duoc yéu cau cuong do
kéo tdi thiéu, cac 6¢ vit s& dugc coi 1a phi hop véi yéu cau vé
d6 bén kéo va, do bén kéo, ché do hong s€ dugc bao cdo cho
nguoi mua. Néu can ghi lai hoic bdo cdo do bén kéo cua bu
16ng nhu cac gia tri psi, khu vyc cing thing s& dwoc tinh tir
trung binh cua ré trung binh va dudng kinh pitch cua cac soi
bén ngoai 16p 3 nhu sau:

As =0.7854[D-(0.9743/n)]* (A3.1)

Trong do:

A= tiét dign vung cing thing (Viing bj kéo dit). in?,
D= duong kinh danh nghia, in., va

n = SO ren m01 inch.

A32.15 Kiém tra kéo toon bo bulong voi 1 cdi ném
nghiéng— Muc dich cua bai kiém tra nay 1a dé dat duoc do
bén kéo va chirng minh "chat luong da dau" va tinh déo dai cuia
mot bu 10ng véi mot diu tiéu chuin bang céach cho né bdc 1én.
Tai trong cubi cting cua bu 16ng phai duoc xac dinh nhu mo ta
trong A3.2.1.4, ngoai trir mot cai ném 10 ° phai dugc dat dudi
cung mot tia da dugc thu nghiém trudc do cho tai trong (xem
A3.2.1.1). Pau bulong phai duoc dit sao cho goc cua hinh luc
giac hodc hinh vudng khong c6 tdi trong, nghia 1a, mot dau
phing phai dugc cin thing theo huéng c6 do day déu ciia ném
(Hinh A3.2). Ném s& c6 mot goc nim giita cac khuén mit ctia
no nhu thé hién trong Bang A3.1 va phai c6 do day bing mot
nira duong kinh bu 16ng danh nghia ¢ phia bén dudi cia 10.
Céc 16 trong ném c6 d¢ thanh ly sau day trén kich thuéc danh
nghia cta bu 16ng, va cac canh cia no, trén cung va dudi cung,
s& duoc lam tron dén ban kinh sau day:

Clearance Radius on

Nominal Bolt in Hole, Corners of
Size, in. in. (mm) Hole, in. (mm)
Vato V2 0.030 (0.76) 0.030 (0.76)

Y16to % 0.050 (1.3) 0.060 (1.5)

Ysto 1 0.063 (1.5) 0.060 (1.5)

1¥%to 1Va 0.063 (1.5) 0.125 (3.2)

1%to 12 0.094 (2.4) 0.125 (3.2)

A3.2.1.6 Kiém tra ném ciia HT Bulong ren cho dau — Doi
v0i cac bu 16ng duoc xur ly nhi¢t cé dudng kinh 1 ren va gﬁn
phia duéi dau, goc phai 14 6 ° véi kich thudc 1/4 dén 3/4 inch
(6.35 dén 19.0 mm) va 4 ° cho cac kich thudc trén 3 / 4 trong.
A3.2.1.7 Kiém tra do bé kéo ciia bu long bang cdach gia cong
tién nho kich thudc:

(1) Puodng kinh dudi 11/2 in (38mm) yéu cau cic phép
thir gia cong tot hon nén s dung loai 2-inch tiéu chuan (13
mm) tiéu chuén. (50 mm) do do gian dai (Hinh 4); Tuy nhién,
cic bulong co mit cit ngang nho khong cho phép lay mau thir
chun nay phai sir dung mot trong nhitng mau kich thudc nho-
ti 1& thuan véi tiéu chuan (Hinh 4) va mau s& c6 phan cit giam
16n cang tot. Trong moi truong hgp. truc doc cua mau sé& duoc
dong tam véi truc cua bu 16ng; phan dau va phan ren cia bu
16ng c6 thé dé nguyén,
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¢ = Clearance of wedge hole

d = Diameter of bolt

R = Radius

T = Thickness of wedge at short side of hole equal to one-half diameter of bolt

?

le—d—+

le— d+c —»]

FIG. A3.2 Wedge Test Detail

TABLE A3.1 Tension Test Wedge Angles

Nominal Product Size, Degrees
in.
Bolts Studs and Flange Bolts
Ya—1 10 6
Over 1 6 4

nhu trong Hinh A3.3 va Hinh A3.4, hogc hinh phu hop vdi tay
cAm hoic tay cAm cua may kiém tra dé tai trong dugc ap dung
theo tryc. Chiéu dai do dé do su gidn no phai gap bon lan
dudng kinh ciia mau.

(2) Poi véi bu 16ng c6 dwong kinh 11/2 inch va trén
duodng kinh, tiéu chuan 1/2 inch. vong 2-trong. miu do chiéu
dai do phai dugc chuyén tir bolt, co tryc gitta cia né gitra
trung tAm va bé mét ngoai ctia than bu 16ng nhu thé hién trong
hinh A3.5.

(3) Cac mau vat dugc gia cong s& duoc thir nghiém trong dicu
kién ciing thing dé xac dinh cac dic tinh dugc quy dinh boi cac
dic tinh cua san pham. Cac phuwong phap thir nghiém va xac
dinh thudc tinh phai phu hop véi Phan 14 cua cac phuong
phap thur nay.

A3.3 Kiém tra do cig cho bulong ren ngoai

A3.3.1 Khi duoc chi dinh, dc vit ren ngoai phai duoc kiém
tra do ctrng. Chot véi dau luc giac hodc hinh vudng sé 1a
Brinell hoiic Rockwell dugc kiém tra do ctmg. D6i véi bulong
bulong hinh Iyc giac va hinh try; Thir nghiém s& duoc tién
hanh trén cac phan chia van, trén dau bulong, phan thin chua
chay ren, dau bulong hoic tai vi tri trong tai. Ddi véi dinh tan,
san phim khong c6 co 1é song song va cac kiéu dau khac hinh
luc giac va hinh vudng: cac cudc kiém tra s& duoc tién hanh
trén phan than chua chay ren, dau ctia bulong hodc dinh tan
hodc tai vi tri trong tai. Do sy bién dang c6 thé xay ra tur tai
Brinell nén can than khi kiém tra nay dap ng cac yéu cau
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Minimum Radius Recommended
%—in., but not less than %—in.
permitted

- e -

Parallel Section

— =
=Lt 2200 ¢ | | N\

2" £+ 0.005" Gage Length for
Elongation after Fracture

Nore 1—Metric equivalent: 1 in. =254 mm.
FIG. A3.3 Tension Test Specimen for Bolt with Turned-Down
Shank

Reduced Section

0.357" + 0.005"

1.400" + 0.005" Gage Length

Reduced Section

0.252" + 0.005"

] oy " min
1.000 0.005 Gage Length 4

Nore 1—Metric equivalent: 1 in. =254 mm.
FIG. A3.4 Examples of Small Size Specimens Proportional to
Standard 2-in. Gauge Length Specimen

FIG. A3.5 Location of Standard Round 2-in. Gauge Length Ten-
sion Test Specimen When Turned from Large Size Bolt

clia Phan 17 cua cac phuong phap kiém tra ndy, noi kiém tra
do cirng cua Brinell khong thyuc té, thi phai kiem tra do cing
Rockwell. C4c thu tyc kiém tra do cing ciia Rockwell phai
tuin tha Muc 18 cua cdc phuong phap thit nay.

A3.3.2 Trong trudng hop xay ra tranh chap giita ngudi mua
va ngudi ban, liéu cic mdi ndi ren ngoai co dap g hoic vuot
qué gi6i han do ciing cua dic ta san pham, cho cac muc dich

phan XU trong tai, do cing co thé duwoc thuce hién trén hai mit
cit t ngang thong qua mot b phan lay mau dai dién dd chon
ngau nhién. Po do clmg s& duoc lay tai cic vi tri thé hién
trong hinh A3.6. TAt ca cac gia tri do cung phai phu hop voi
gidi han do cing cua dic ta san pham dé cac oc vit duoc dai
dién boi mau duge xem xét tuan thi. Quy dinh vé
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X = Location of Hardness Impressions

FIG. A3.6 Hardness Test Locations for Bolts in a Dispute

trong tai cua mot tranh chép s& khong dugc s dung dé chip
nhan c4c Oc vit 10 rang.

A3.4 Thir nghiém dai ¢

A3.4.1 Kiém tra do cung—Do cing Rockwell phai dwoc
xac dinh trén mit trén cung hodc dudi cung cua dai 6¢c. Po
cting Brinell s& dugc xac dinh & mét bén canh cua dai 6c. Mot
trong hai phuong phap nay co thé duoc sir dung theo Iya chon
ctia nha san xuat, c6 tinh dén kich c& va cap cua dai 6¢c duoc
kiém tra. Khi tiéu chuan Brinell kiém tra do cimg cho két qua
bién dang dai ¢ can thiét phai sit dung mot tai nho hon hoic
thay thé mét bai kiém tra ctrng Rockwell.

A3.4.2 Kiém tra do cung phdn chéo—Céc loai dai dc co do
bén bang chiung doi hoi tai trong vuot qua 160 000 Ib, trir
truong hop dugc quy dinh cu thé trong don dit hang, hop
d?)ng hodc dic diém san phﬁm, duoc coi 1a qué 16n cho viéc
kiém tra tai bang vat liéu day du va phai trai qua kiém tra do
cling mit cit ngang. Cac dai ¢ s& duoc cit theo chiéu ngang
6 khoang mot nira (1/2) chiéu cao cua dai 6c. Cac mau nay
khong can phai dugc ren, nhung s& 1a mot phan ciia 16 san
xuit, ké ca xur 1y nhiét. TAt ca cac phép thu phai duoc tién
hanh bing thang do Rockwell Hardness. Hai vi tri 3 diém thu
phai dugc 1dy ¢ cac vi tri cach nhau 180 ° (xem hinh A3.7).

1/2 radius
1/2 radius ——I
Section B-B Section A-A
Position 3
Position 2 (core)
Position 1

FIG. A3.7 Hardness Test Locations

Tét ca cac két qua phai dugc bao cdo khi ching nhan duoc
yéu cAu va phai dap ng cac yéu cau vé do cimg duoc liét ké
trong dic ta san pham. Cac két qua s& dugc liy qua phin dai
dc & céc vi tri sau:
Vi tri 1— gan sat v6i duong kinh trong cua dai oc, nhung
khong gan hon duong kinh 2-1 / 2 14n dudng kinh trong viia
dai ¢ .
Vi tri 2— tai diém trung tam (gitra duong kinh 16n (néu co
ren) hoic bén hong, néu tréng) va mot goc cua dai 6c.
Vi tri 3— gan sat v&i goc cua dai 6c, nhung khong gan hon
2-1/2 1an duong kinh cua dau.

A4. SAN PHAM THEP DAY HINH TRON

A4.1 Pham vi

A4.1.1 Phu Iyc nay chira cac yéu cu kiém tra doi véi cac
san pham day kim loai hinh tron dic trung cho san pham. Cac
yéu cau trong phy luc nay bo sung cho cic yéu ciu trong phﬁn
chung cua ddc ta nay. Trong truong hop mau thuan gilta cac
yéu cau dugc cung cap trong phy luc nay va nhiing diéu dugc
tim thay trong phan chung cua dic ta ndy, cic yéu cau cua phu
luc nay s€ dugc ap dung, Trong truong hop mau thuin gitra
cac yéu cau duoc cung cip trong phu luc nay va cac yéu cau
duoc tim thay trong cic yéu ciu cua san pham, cic yéu ciu
trong tiéu chuan san pham s& duoc ap dung.

A4.2 Thiét bi

A4.2.1 Thiét bi kep—Ngam kep cua mot trong hai loai ném
hogic 6ng riit nhu thé hién trong hinh. A4.1va A4.2 s& duoc sit
dung (Luu y A4.1). Khi st dung hai loai may cam tay, can chi
y rang truc cua mau thi ndm xap xi tai duong giita cua dau
may thr nghiém (Luu y A4.2). Khi st dung nep chén, cic 16p
16t duoc str dung phia sau nep phai c6 do day thich hop.

Nore A4.1—May Wthi nghiém thuong duoc trang bi nep hinh ném. Cac
ném chan nay, bat ké loai may thir nghiém, co6 thé duoc goi l1a "kiéu binh
thwong" cuia nep chen. Viée st dung mai mon mai min (180 hodc 240)
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CROSS-HEAD
OF TESTING
MACHINE

SECTION A-A
FIG. A4.1 Wedge-Type Gripping Device

SPHERICAL

FIG. A4.2 Snubbing-Type Gripping Device

trong cac loai nep hinh chit "thong thuorng v6i chit mai mon tlep xuc
véi mau day dan, c6 thé hitu ich trong viéc lam gidm s trwot va min cia
méu tai cic canh kep ¢ tai kéo dén khoang 1000 pou . Déi véi cac phep
thir cac mau day ¢6 thé bi cat tai cic canh bing "kiéu thong thuong" cia
tay ngam kep, nén dung loai 6 ng rut.

Dé kiém tra day tron, viéc st dung dé hinh tru trong thiét bi giit ném la
tuy chon.

Nors A4.2— Bit ky khiém khuyét nao trong mot may kiém tra c6 thé
gay ap luc khong tai theo tai trong phai duoc diéu chinh.

A4.2.2 Pointed Micrometer—MO0t micromet voi mot truc
ch~1’nh va moi de dugc st dung cho viéc doc kich thudc cua
mau diy ¢ cac dau gdy toi vi tri gan nhat 0,001 in (0.025 mm)
sau khi da lam hong mau vat trong may thi.

A4.3 Miu thir nghiém

A4.3.1 Mau thir nghiém c6 dién tich mit cit ngang day du
cua day ma ching dai dién s€ dugc su dung. Chleu dai ti€u
chuan cua mau vat 13 10 inch (254 mm). Tuy nhién, néu khong
doi hoéi phai xac dinh céc gia tri do gian dai, bat ky chiéu dai
do thuan tién nao ciing dugc phép. Tong chiéu dai cia mau
phai it nhat bang chiéu dai cua thudc do (10 inch) cong véi hai
lan chiéu dai day can thiét dé sir dung toan bo kep. Vi du, tiy
thudc vao loai may kiém tra va thiét bi cam tay duoc sir dung,
tong chiéu dai

toi thiéu ctia mau c6 thé dao dong tir 14 dén 24 inch (360 dén
610 mm) cho mau 10 inch. mau do chiéu dai.

A4.3.2 Bt cir mAu vi pham nao trong tay cAm s& bi phét
hién va mot mau vat méi dugce thir nghi¢m.

A4.4 D6 gian dai

A4.4.1 Bé xac dinh do gian dai vinh ctru, cac dau cua mau
bi nit phai duoc 1ip can than véi nhau va khoang cach giita
cac thudc do duoc do bing 0,01 mm (0,25 mm) véi ngin va
thang do hodc cac thiét bi thich hop khac. Sy kéo dai 1a sy gia
tang chiéu dai cua chiéu dai cua thiét b do, thé hién dudi dang
phan trim cia chiéu dai ban goc Trong qua trinh ghi lai cac
gia tri kéo dai, s& ting ty 1¢ phan trim va chiéu dai cua thanh
do ban déu.

A4.4.2 Khi xac dinh tong s kéo dai (co gian cong thém
phan mo rong) c6 the s dung cac phuong phap tw dong hodc
phuong phap do toc do.

A443 Néu dit giy xay ra bén ngoai giita ba phﬁq ba cia
chiéu dai thude do, gia tri do gian dai thu dugc co thé khong
dai dién cho vit li¢u.

A4.5 Giam tiét dién

A4.5.1 Cac diu ctia mau bi nat phai dugc l3p can than va
kich thudc cua mit cit nho nhat do dugc gan 0.001 in (0.025
mm) véi mdt micromet chi. Sy khac biét giita dién tich duoc
tim thdy va dién tich mit cit ngang ban dau, thé hién dudi
dang phin trim cua dién tich ban dau 1 giam dién tich.

A4.5.2 Viéc giam dién tich kiém tra khong dugc khuyén cao
trong duong kinh day dudi 0.092 inch (2,34 mm) do nhirng
kho khan khi do cac mit cat giam.

A4.6 Kiém tra dj cimg Rockwell

A4.6.1 Trén day dugc xit 1y nhi¢t c6 duong kinh 0.100 in
(2.54 mm) tr¢ 1én, mau phai dugc 1am phing trén hai mit song
song bang cach nghién trudc khi kiém tra. Kiém tra do ctng
khong dugc khuyén cdo dbi voi bat ky duong kinh nio cua
day kéo cung hodc diy duoc xir ly nhiét it hon dudng kinh tir
0,00 mm (2,54 mm). Ddi v6i day tron, thir do bén kéo duoc uu
tién hon so véi kiém tra do cing.

A4.7 Kiém tra cuén

A4.7.1 Thu nghiém nay dugc sw dung nhw la mdt phuong
tién dé kiém tra d mém déo cua mot s loai day.

A4.7.2 Thir nghiém bao gdm viéc cudn day trong mot day
x0dn chit ch& chiit ch& véi mot truc tric co duong kinh quy
dinh cho mot s6 vong quay yéu cau. (Trir truong hop quy dinh
khac, s6 luot yéu cau phai 1a nim). Viéc goi co thé duoc thuc
hién bang tay hoic thiét bi dién. Ty 1¢ bao goi khong duoc
vuot qua 15 luot / phit. Pudng kinh truc quay phai dugc xac
dinh trong dic ta san phim day c6 lién quan.

A4.7.3 Day duoc thir nghiém s€ duoc coi la da thét bai néu
cac vét mirt bang day hoic néu cé cac vét nirt doc hodic ngang
phat trién co6 thé dugc nhin thiy bing mét thuong sau 1an xoay
dau tién. Day ma khong thanh cong trong 1an lugt dau tién s&
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duoc kiém tra lai, vi cac vét niit do c6 thé duoc gy ra boi viée
uén day vao ban kinh nho hon quy dinh khi bat dau thi
nghiém.

A4.8 Kiém tra xoiin

A4.8.1 Thu nghiém nay duoc st dung dé xac dinh xem sy
khong hoan hao c6 xay ra trong pham vi ma ching co6 the gay
nut hodc tach ra trong qua trinh xoan 16 xo va mé rong 16 xo.

Mot cudn day co chiéu dai quy dinh dugc quin trén mot cy
c¢6 duodng kinh quy dinh. Cudn day kin sau d6 dwoc kéo dai
dén do ting chiéu dai vinh vién dugc x4c dinh va kiém tra do
ddng déu cua duong pitch ma khong cé sy phan chia hoic giy
xuong. Puong kinh cua dudng kinh, chic¢u dai cudn day dong
va ting chidu dai cudn day vinh ciru c6 thé thay doi theo
duong kinh day, dic tinh va loai.

AS. NOTES ON SIGNIFICANCE OF NOTCHED-BAR IMPACT TESTING

AS5.1 Céch st ly ranh V,U

A5.1.1 The Charpy and Izod type tests bring out notch
behavior (brittleness versus ductility) by applying a single
overload of stress. The energy values determined are quantita-
tive comparisons on a selected specimen but cannot be
converted into energy values that would serve for engineering
design calculations. The notch behavior indicated in an indi-
vidual test applies only to the specimen size, notch geometry,
and testing conditions involved and cannot be generalized to
other sizes of specimens and conditions.

A5.1.2 The notch behavior of the face-centered cubic met-
als and alloys, a large group of nonferrous materials and the
austenitic steels can be judged from their common tensile
properties. If they are brittle in tension they will be brittle when
notched, while if they are ductile in tension, they will be ductile
when notched, except for unusually sharp or deep notches
(much more severe than the standard Charpy or Izod speci-
mens). Even low temperatures do not alter this characteristic of
these materials. In contrast, the behavior of the ferritic steels
under notch conditions cannot be predicted from their proper-
ties as revealed by the tension test. For the study of these
materials the Charpy and Izod type tests are accordingly very
useful. Some metals that display normal ductility in the tension
test may nevertheless break in brittle fashion when tested or
when used in the notched condition. Notched conditions
include restraints to deformation in directions perpendicular to
the major stress, or multiaxial stresses, and stress concentra-
tions. It is in this field that the Charpy and Izod tests prove
useful for determining the susceptibility of a steel to notch-
brittle behavior though they cannot be directly used to appraise
the serviceability of a structure.

A5.1.3 The testing machine itself must be sufficiently rigid
or tests on high-strength low-energy materials will result in
excessive elastic energy losses either upward through the
pendulum shaft or downward through the base of the machine.
If the anvil supports, the pendulum striking edge, or the
machine foundation bolts are not securely fastened, tests on
ductile materials in the range of 80 ft-1bf (108 J) may actually
indicate values in excess of 90 to 100 ft-1bf (122 to 136 J).

AS5.2 Notch Effect

A5.2.1 The notch results in a combination of multiaxial
stresses associated with restraints to deformation in directions
perpendicular to the major stress, and a stress concentration at

the base of the notch. A severely notched condition is generally
not desirable, and it becomes of real concern in those cases in
which it initiates a sudden and complete failure of the brittle
type. Some metals can be deformed in a ductile manner even
down to the low temperatures of liquid air, while others may
crack. This difference in behavior can be best understood by
considering the cohesive strength of a material (or the property
that holds it together) and its relation to the yield point. In cases
of brittle fracture, the cohesive strength is exceeded before
significant plastic deformation occurs and the fracture appears
crystalline. In cases of the ductile or shear type of failure,
considerable deformation precedes the final fracture and the
broken surface appears fibrous instead of crystalline. In inter-
mediate cases the fracture comes after a moderate amount of
deformation and is part crystalline and part fibrous in appear-
ance.

A5.2.2 When a notched bar is loaded, there is a normal
stress across the base of the notch which tends to initiate
fracture. The property that keeps it from cleaving, or holds it
together, is the “cohesive strength.” The bar fractures when the
normal stress exceeds the cohesive strength. When this occurs
without the bar deforming it is the condition for brittle fracture.

A5.2.3 In testing, though not in service because of side
effects, it happens more commonly that plastic deformation
precedes fracture. In addition to the normal stress, the applied
load also sets up shear stresses which are about 45° to the
normal stress. The elastic behavior terminates as soon as the
shear stress exceeds the shear strength of the material and
deformation or plastic yielding sets in. This is the condition for
ductile failure.

A5.2.4 This behavior, whether brittle or ductile, depends on
whether the normal stress exceeds the cohesive strength before
the shear stress exceeds the shear strength. Several important
facts of notch behavior follow from this. If the notch is made
sharper or more drastic, the normal stress at the root of the
notch will be increased in relation to the shear stress and the
bar will be more prone to brittle fracture (see Table A5.1). Also,
as the speed of deformation increases, the shear strength
increases and the likelihood of brittle fracture increases. Onthe
other hand, by raising the temperature, leaving the notch and
the speed of deformation the same, the shear strength is
lowered and ductile behavior is promoted, leading to shear
failure.
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TABLE A5.1 Effect of Varying Notch Dimensions on Standard Specimens

High-Energy

Specimens, ft:Ibf (J)

Medium-Energy
Specimens, ft-Ibf (J)

Low-Energy
Specimens, ft:Ibf (J)

Specimen with standard dimensions 76.0+3.8 (103.0+5.2)

Depth of notch, 0.084 in. (2.13 mm)” 72.2 (97.9)
Depth of notch, 0.0805 in. (2.04 mm)~ 75.1 (101.8)
Depth of notch, 0.0775 in. (1.77 mm)*~ 76.8 (104.1)
Depth of notch, 0.074 in. (1.57 mm)A 79.6 (107.9)
Radius at base of notch, 0.005 in. (0.127 mm)# 72.3 (98.0)
Radius at base of notch, 0.015 in. (0.381 mm)? 80.0 (108.5)

445+22 (603 £ 3.0) 125+1.0 (169 1.4)

41.3 (56.0) 11.4 (15.5)
42.2 (57.2) 12.4 (16.8)
45.3 (61.4) 12.7 (17.2)
46.0 (62.4) 12.8 (17.3)
41.7 (56.5) 10.8 (14.6)
47.4 (64.3) 15.8 (21.4)

A Standard 0.079 + 0.002 in. (2.00 + 0.05 mm).
B Standard 0.010 + 0.001 in. (0.25 + 0.025 mm).

A5.2.5 Variations in notch dimensions will seriously affect
the results of the tests. Tests on E4340 steel specimens’ have
shown the effect of dimensional variations on Charpy results
(sce Table AS5.1).

AS5.3 Size Effect

A5.3.1 Increasing either the width or the depth of the
specimen tends to increase the volume of metal subject to
distortion, and by this factor tends to increase the energy
absorption when breaking the specimen. However, any in-
crease in size, particularly in width, also tends to increase the
degree of restraint and by tending to induce brittle fracture,
may decrease the amount of energy absorbed. Where a
standard-size specimen is on the verge of brittle fracture, this is
particularly true, and a double-width specimen may actually
require less energy for rupture than one of standard width.

A53.2 In studies of such effects where the size of the
material precludes the use of the standard specimen, as for
example when the material is Yj-in. plate, subsize specimens
are necessarily used. Such specimens (see Fig. 6 of Test
Methods E23) are based on the Type A specimen of Fig. 4 of
Test Methods E23.

A5.3.3 General correlation between the energy values ob-
tained with specimens of different size or shape is not feasible,
but limited correlations may be established for specification
purposes on the basis of special studies of particular materials
and particular specimens. On the other hand, in a study of the
relative effect of process variations, evaluation by use of some
arbitrarily selected specimen with some chosen notch will in
most instances place the methods in their proper order.

AS5.4 Effects of Testing Conditions

A5.4.1 The testing conditions also affect the notch behavior.
So pronounced is the effect of temperature on the behavior of
steel when notched that comparisons are frequently made by
examining specimen fractures and by plotting energy value and
fracture appearance versus temperature from tests of notched
bars at a series of temperatures. When the test temperature has
been carried low enough to start cleavage fracture, there may
be an extremely sharp drop in impact value or there may be a
relatively gradual falling off toward the lower temperatures.
This drop in energy value starts when a specimen begins to

7 Fahey, N. H., “Effects of Variables in Charpy Impact Testing,” Materials
Research & Standards, Vol 1, No. 11, November, 1961, p. 872.

exhibit some crystalline appearance in the fracture. The tran-
sition temperature at which this embrittling effect takes place
varies considerably with the size of the part or test specimen
and with the notch geometry.

A5.4.2 Some of the many definitions of transition tempera-
ture currently being used are: (/) the lowest temperature at
which the specimen exhibits 100 % fibrous fracture, (2) the
temperature where the fracture shows a 50 % crystalline and a
50 % fibrous appearance, (3) the temperature corresponding to
the energy value 50 % of the difference between values
obtained at 100 % and 0 % fibrous fracture, and (4) the
temperature corresponding to a specific energy value.

A5.4.3 A problem peculiar to Charpy-type tests occurs
when high-strength, low-energy specimens are tested at low
temperatures. These specimens may not leave the machine in
the direction of the pendulum swing but rather in a sidewise
direction. To ensure that the broken halves of the specimens do
not rebound off some component of the machine and contact
the pendulum before it completes its swing, modifications may
be necessary in older model machines. These modifications
differ with machine design. Nevertheless the basic problem is
the same in that provisions must be made to prevent rebound-
ing of the fractured specimens into any part of the swinging
pendulum. Where design permits, the broken specimens may
be deflected out of the sides of the machine and yet in other
designs it may be necessary to contain the broken specimens
within a certain area until the pendulum passes through the
anvils. Some low-energy high-strength steel specimens leave
impact machines at speeds in excess of 50 ft (15.3 m)/s
although they were struck by a pendulum traveling at speeds
approximately 17 ft (5.2 m)/s. If the force exerted on the
pendulum by the broken specimens is sufficient, the pendulum
will slow down and erroneously high energy values will be
recorded. This problem accounts for many of the inconsisten-
cies in Charpy results reported by various investigators within
the 10 to 25-ft-1bf (14 to 34 J) range. The Apparatus Section
(the paragraph regarding Specimen Clearance) of Test Methods
E23 discusses the two basic machine designs and a modifica-
tion found to be satisfactory in minimizing jamming.

AS.5 Velocity of Straining

A5.5.1 Velocity of straining is likewise a variable that
affects the notch behavior of steel. The impact test shows
somewhat higher energy absorption values than the static tests
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above the transition temperature and yet, in some instances, the
reverse is true below the transition temperature.

AS.6 Correlation with Service

A5.6.1 While Charpy or Izod tests may not directly predict
the ductile or brittle behavior of steel as commonly used in
large masses or as components of large structures, these tests
can be used as acceptance tests of identity for different lots of
the same steel or in choosing between different steels, when
correlation with reliable service behavior has been established.

It may be necessary to make the tests at properly chosen
temperatures other than room temperature. In this, the service
temperature or the transition temperature of full-scale speci-
mens does not give the desired transition temperatures for
Charpy or Izod tests since the size and notch geometry may be
so different. Chemical analysis, tension, and hardness tests may
not indicate the influence of some of the important processing
factors that affect susceptibility to brittle fracture nor do they
comprehend the effect of low temperatures in inducing brittle
behavior.

A6. PROCEDURE FOR CONVERTING PERCENTAGE ELONGATION OF A STANDARD ROUND TENSION TEST SPECI-
MEN TO EQUIVALENT PERCENTAGE ELONGATION OF A STANDARD FLAT SPECIMEN

A6.1 Scope

A6.1.1 This method specifies a procedure for converting
percentage elongation after fracture obtained in a standard
0.500-in. (12.7-mm) diameter by 2-in. (51-mm) gauge length
test specimen to standard flat test specimens 5 in. by 2 in. and
1%; in. by 8 in. (38.1 by 203 mm).

A6.2 Basic Equation

A6.2.1 The conversion data in this method are based on an
equation by Bertella,® and used by Oliver’ and others. The
relationship between elongations in the standard 0.500-in.
diameter by 2.0-in. test specimen and other standard specimens
can be calculated as follows:

ese, laa7~=4l/L}" (A6.1)

where:

e, = percentage elongation after fracture on a standard test
specimen having a 2-in. gauge length and 0.500-in.
diameter,

e = percentage elongation after fracture on a standard test
specimen having a gauge length L and a cross-sectional
area A, and

a = constant characteristic of the test material.

A6.3 Application

A6.3.1 In applying the above equation the constant a is
characteristic of the test material. The value a = 0.4 has been
found to give satisfactory conversions for carbon, carbon-
manganese, molybdenum, and chromium-molybdenum steels
within the tensile strength range of 40 000 to 85 000 psi (275

#Bertella, C. A., Giornale del Genio Civile, Vol 60, 1922, p. 343.
°Oliver, D. A., Proceedings of the Institution of Mechanical Engineers, 1928, p.
827.

to 585 MPa) and in the hot-rolled, in the hot-rolled and
normalized, or in the annealed condition, with or without
tempering. Note that the cold reduced and quenched and
tempered states are excluded. For annealed austenitic stainless
steels, the value @ = 0.127 has been found to give satisfactory
conversions.

AG6.3.2 Table A6.1 has been calculated taking a = 0.4, with
the standard 0.500-in. (12.7-mm) diameter by 2-in. (51-mm)
gauge length test specimen as the reference specimen. In the
case of the subsize specimens 0.350 in. (8.89 mm) in diameter
by 1.4-in. (35.6-mm) gauge length, and 0.250-in. (6.35- mm)
diameter by 1.0-in. (25.4-mm) gauge length the factor in the
equation is 4.51 instead of 4.47. The small error introduced by
using Table A6.1 for the subsized specimens may beneglected.
Table A6.2 for annealed austenitic steels has been calculated
taking a = 0.127, with the standard 0.500-in. diameter by 2-in.
gauge length test specimen as the reference specimen.

A6.3.3 Elongation given for a standard 0.500-in. diameter
by 2-in. gauge length specimen may be converted to elongation
for %5 in. by 2 in. or 1% in. by 8-in. (38.1 by 203-mm) flat
specimens by multiplying by the indicated factor in Table A6.1
and Table A6.2.

A6.3.4 These elongation conversions shall not be used
where the width to thickness ratio of the test piece exceeds 20,
as in sheet specimens under 0.025 in. (0.635 mm) in thickness.

A6.3.5 While the conversions are considered to be reliable
within the stated limitations and may generally be used in
specification writing where it is desirable to show equivalent
elongation requirements for the several standard ASTM tension
specimens covered in Test Methods A370, consideration must
be given to the metallurgical effects dependent on the thickness
of the material as processed.
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TABLE A6.1 Carbon and Alloy Steels—Material Constant a = 0.4.
Multiplication Factors for Converting Percent Elongation from
2-in. Diameter by 2-in. Gauge Length Standard Tension Test

Specimen to Standard 2 by 2-in. and 1%2by 8-in. Flat Specimens

Thickness, be WZ.by Thickness 1y by
¢ 2-in. 8-in. ‘ 8-in.
in- Specimen Specimen n. Specimen

0.025 0.574 e 0.800 0.822
0.030 0.596 S 0.850 0.832
0.035 0.614 sna 0.900 0.841
0.040 0.631 Iy 0.950 0.850
0.045 0.646 ce 1.000 0.859
0.050 0.660 Iy 1125 0.880
0.055 0.672 o 1.250 0.898
0.060 0.684 T 1.375 0.916
0.065 0.695 . 1.500 0.932
0.070 0.706 wn 1.625 0.947
0.075 0.715 o 1.750 0.961
0.080 0.725 oo 1.875 0.974
0.085 0.733 o 2.000 0.987
0.090 0.742 0.531 2.125 0.999
0.100 0.758 0.542 2.250 1.010
0.110 0.772 0.553 2.375 1.021
0.120 0.786 0.562 2.500 1.032
0.130 0.799 0.571 2.625 1.042
0.140 0.810 0.580 2.750 1.052
0.150 0.821 0.588 2.875 1.061
0.160 0.832 0.596 3.000 1.070
0.170 0.843 0.603 3.125 1.079
0.180 0.852 0.610 3.250 1.088
0.190 0.862 0.616 3.3715 1.096
0.200 0.870 0.623 3.500 1.104
0.225 0.891 0.638 3.625 1112
0.250 0.910 0.651 3.750 1.119
0.275 0.928 0.664 3.875 1.127
0.300 0.944 0.675 4.000 1.134
0.325 0.959 0.686

0.350 0.973 0.696

0.375 0.987 0.706

0.400 1.000 0.715

0.425 1.012 0.724

0.450 1.024 0.732

0.475 1.035 0.740

0.500 1.045 0.748

0.525 1.056 0.755

0.550 1.066 0.762

0575 1.075 0.770

0.600 1.084 0.776

0.625 1.093 0.782

0.650 1.101 0.788

0.675 1.110

0.700 1948 0.800

0.725 1.126 c

0.750 1.134 0.811

A7. TESTING MULTI-WIRE STRAND

This annex has been replaced by Test Methods A1061/A1061M, and procedures for the tension testing of multi-wire
strand for prestressed concrete have been integrated into the relevant product specifications.
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TABLE A6.2 Annealed Austenitic Stainless Steels—Material
Constant a = 0.127. Multiplication Factors for Converting Percent
Elongation from 2-in. Diameter by 2-in. Gauge Length Standard
Tension Test Specimen to Standard 2 by 2-in. and 12 by 8-in.
Flat Specimens

Thickness, Vz!oy 1Vz.by Thickness, 11/2.by
. 2-in. 8-in. . 8-in.
n: Specimen Specimen n: Specimen

0.025 0.839 2% 0.800 0.940
0.030 0.848 i 0.850 0.943
0.035 0.857 L 0.900 0.947
0.040 0.864 - 0.950 0.950
0.045 0.870 S 1.000 0.953
0.050 0.876 T 1.125 0.960
0.055 0.882 S 1.250 0.966
0.060 0.886 “un 1.375 0.972
0.065 0.891 L 1.500 0.978
0.070 0.895 - 1.625 0.983
0.075 0.899 L. 1.750 0.987
0.080 0.903 vuw 1.875 0.992
0.085 0.906 it 2.000 0.996
0.090 0.909 0.818 2128 1.000
0.095 0913 0.821 2.250 1.003
0.100 0.916 0.823 2.375 1.007
0.110 0.921 0.828 2.500 1.010
0.120 0.926 0.833 2.625 1.013
0.130 0.931 0.837 2.750 1.016
0.140 0.935 0.841 2.875 1.019
0.150 0.940 0.845 3.000 1.022
0.160 0.943 0.848 3125 1.024
0.170 0.947 0.852 3.250 1.027
0.180 0.950 0.855 3.375 1.029
0.190 0.954 0.858 3.500 1.032
0.200 0.957 0.860 3.625 1.034
0.225 0.964 0.867 3.750 1.036
0.250 0.970 0.873 3.875 1.038
0.275 0.976 0.878 4.000 1.041
0.300 0.982 0.883

0.325 0.987 0.887

0.350 0.991 0.892

0.375 0.996 0.895

0.400 1.000 0.899

0.425 1.004 0.903

0.450 1.007 0.906

0.475 1.011 0.909

0.500 1.014 0.912

0.525 1.017 0.915

0.550 1.020 0.917

0.575 1.023 0.920

0.600 1.026 0.922

0.625 1.029 0.925

0.650 1.031 0.927

0.675 1.034 -

0.700 1.036 0.932

0.725 1.038 .

0.750 1.041 0.936
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A8. ROUNDING OF TEST DATA

A8.1 Rounding

A8.1.1 An observed value or a calculated value shall be
rounded off in accordance with the applicable product specifi-
cation. In the absence of a specified procedure, the rounding-
off method of Practice E29 shall be used.

A8.1.1.1 Values shall be rounded up or rounded down as
determined by the rules of Practice E29.

A8.1.1.2 In the special case of rounding the number “5”
when no additional numbers other than “0” follow the “5,”
rounding shall be done in the direction of the specification
limits if following Practice E29 would cause rejection of
material.

A8.1.2 Recommended levels for rounding reported values
of test data are given in Table A8.1. These values are designed
to provide uniformity in reporting and data storage, and should
be used in all cases except where they conflict with specific
requirements of a product specification.

Nore A8.1—To minimize cumulative errors, whenever possible, values
should be carried to at least one figure beyond that of the final (rounded)
value during intervening calculations (such as calculation of stress from
load and area measurements) with rounding occurring as the final
operation. The precision may be less than that implied by the number of
significant figures.

TABLE A8.1 Recommended Values for Rounding Test Data

Test Quantity

Test Data Range Rounded Value?

Yield Point,
Yield Strength,
Tensile Strength

up to 500 MPa, excl
500 to 1000 MPa, excl
1000 MPa and above

0to 10 %, excl

El ti
ongation 10 % and above

0to 10 %, excl
10 % and above

Reduction of Area

Impact Energy
Brinell Hardness
Rockwell Hardness

all values
all scales

up to 50 000 psi, excl (up to 50 ksi)
50 000 to 100 000 psi, excl (50 to 100 ksi)
100 000 psi and above (100 ksi and above)

0 to 240 ft-Ibf (or 0 to 325 J)

100 psi (0.1 ksi)
500 psi (0.5 ksi)
1000 psi (1.0 ksi)

1 MPa
5 MPa
10 MPa

0.5 %
1%

05%
1%

1 ftIbf (or 1 J)8
tabular value
1 Rockwell Number

ARound test data to the nearest integral multiple of the values in this column. If the data value is exactly midway between two rounded values, round in accordance with

A8.1.1.2.

B These units are not equivalent but the rounding occurs in the same numerical ranges for each (1 ft-Ibf = 1.356 J).
¢Round the mean diameter of the Brinell impression to the nearest 0.05 mm and report the corresponding Brinell hardness number read from the table without further

rounding.

A9. METHODS FOR TESTING STEEL REINFORCING BARS

The testing requirements for steel reinforcing bars contained in this annex have been integrated into the relevant prod-
uct specifications.
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A10. PROCEDURE FOR USE AND CONTROL OF HEAT-CYCLE SIMULATION

A10.1 Purpose

A10.1.1 To ensure consistent and reproducible heat treat-
ments of production forgings and the test specimens that
represent them when the practice of heat-cycle simulation is
used.

A10.2 Scope

A10.2.1 Generation and documentation of actual production
time—temperature curves (MASTER CHARTY).

A10.2.2 Controls for duplicating the master cycle during
heat treatment of production forgings. (Heat treating within the
essential variables established during A1.2.1).

A10.2.3 Preparation of program charts for the simulator
unit.

A10.2.4 Monitoring and inspection of the simulated cycle
within the limits established by the ASME Code.

A10.2.5 Documentation and storage of all controls,
inspections, charts, and curves.

A10.3 Referenced Documents

A10.3.1 ASME Standards:*ASME Boiler and Pressure Ves-
sel Code Section III, latest edition.

ASME Boiler and Pressure Vessel Code Section VIII,
Division 2, latest edition.

A10.4 Terminology

A10.4.1 Definitions:

A10.4.1.1 master chart—a record of the heat treatment
received from a forging essentially identical to the production
forgings that it will represent. It is a chart of time and
temperature showing the output from thermocouples imbedded
in the forging at the designated test immersion and test location
or locations.

A10.4.1.2 program chart—the metallized sheet used to
program the simulator unit. Time-temperature data from the
master chart are manually transferred to the program chart.

A10.4.1.3 simulator chart—a record of the heat treatment
that a test specimen had received in the simulator unit. It is a
chart of time and temperature and can be compared directly to
the master chart for accuracy of duplication.

A10.4.1.4 simulator cycle—one continuous heat treatment
of a set of specimens in the simulator unit. The cycle includes
heating from ambient, holding at temperature, and cooling. For
example, a simulated austenitize and quench of a set of
specimens would be one cycle:; a simulated temper of the same
specimens would be another cycle.

A10.5 Procedure

A10.5.1 Production Master Charts:

A10.5.1.1 Thermocouples shall be imbedded in each forg-
ing from which a master chart is obtained. Temperature shall be
monitored by a recorder with resolution sufficient to clearly
define all aspects of the heating, holding, and cooling process.

All charts are to be clearly identified with all pertinent
information and identification required for maintaining perma-
nent records.

A10.5.1.2 Thermocouples shall be imbedded 180° apart if
the material specification requires test locations 180° apart.

A10.5.1.3 One master chart (or two if required in accor-
dance with A10.5.3.1) shall be produced to represent essen-
tially identical forgings (same size and shape). Any change in
size or geometry (exceeding rough machining tolerances) of a
forging will necessitate that a new master cooling curve be
developed.

A10.5.1.4 If more than one curve is required per master
forging (180° apart) and a difference in cooling rate is
achieved, then the most conservative curve shall be used as the
master curve.

A10.5.2 Reproducibility of Heat Treatment Parameters on
Production Forgings:

A10.5.2.1 All information pertaining to the quench and
temper of the master forging shall be recorded on an appro-
priate permanent record, similar to the one shown in Table
A10.1.

A10.5.2.2 All information pertaining to the quench and
temper of the production forgings shall be appropriately
recorded, preferably on a form similar to that used in
A10.5.2.1. Quench records of production forgings shall be
retained for future reference. The quench and temper record of
the master forging shall be retained as a permanent record.

A10.5.2.3 A copy of the master forging record shall be
stored with the heat treatment record of the production forging.
A10.5.2.4 The essential variables, as set forth on the heat treat
record, shall be controlled within the given parameters on

the production forging.

A10.5.2.5 The temperature of the quenching medium prior
to quenching each production forging shall be equal to or lower
than the temperature of the quenching medium prior to
quenching the master forging.

A10.5.2.6 The time elapsed from opening the furnace door
to quench for the production forging shall not exceed that
elapsed for the master forging.

A10.5.2.7 If the time parameter is exceeded in opening the
furnace door to beginning of quench, the forging shall be
placed back into the furnace and brought back up to equaliza-
tion temperature.

A10.5.2.8 All forgings represented by the same master
forging shall be quenched with like orientation to the surface of
the quenchbath.

A10.5.2.9 All production forgings shall be quenched in the
same quench tank, with the same agitation as the master
forging.

A10.5.2.10 Uniformity of Heat Treat Parameters—(1) The
difference in actual heat treating temperature between produc-
tion forgings and the master forging used to establish the
simulator cycle for them shall not exceed 625 °F (614 °C) for
the quench cycle. (2) The tempering temperature of the
production forgings shall not fall below the actual tempering
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TABLE A10.1 Heat-Treat Record-Essential Variables

Master
Forging

Production
Forging 1

Production
Forging 5

Production
Forging 4

Production
Forging 3

Production
Forging 2

Program chart number

Time at temperature and actual temperature of
heat treatment

Method of cooling

Forging thickness

Thermocouple immersion

Beneath buffer (yes/no)

Forging number

Product

Material

Thermocouple location—0 deg

Thermocouple location—180 deg

Quench tank No.

Date of heat treatment

Furnace number

Cycle number

Heat treater

Starting quench medium temperature

Time from furnace to quench

Heating rate above 1000 °F (538 °C)

Temperature upon removal from quench after 5
min

Orientation of forging in quench

temperature of the master forging. (3) At least one contact
surface thermocouple shall be placed on each forging in a
production load. Temperature shall be recorded for all surface
thermocouples on a Time Temperature Recorder and such
records shall be retained as permanent documentation.

A10.5.3 Heat-Cycle Simulation:

A10.5.3.1 Program charts shall be made from the data
recorded on the master chart. All test specimens shall be given
the same heating rate above, the AC1, the same holding time
and the same cooling rate as the production forgings.

A10.5.3.2 The heating cycle above the AC1, a portion of the
holding cycle, and the cooling portion of the master chart shall
be duplicated and the allowable limits on temperature and time,
as specified in (a)—(c), shall be established for verification of
the adequacy of the simulated heat treatment.

(a) Heat Cycle Simulation of Test Coupon Heat Treatment
for Quenched and Tempered Forgings and Bars—If cooling
rate data for the forgings and bars and cooling rate control
devices for the test specimens are available, the test specimens
may be heat-treated in the device.

(b) The test coupons shall be heated to substantially the
same maximum temperature as the forgings or bars. The test
coupons shall be cooled at a rate similar to and no faster than
the cooling rate representative of the test locations and shall be
within 25 °F (14 °C) and 20 s at all temperatures after cooling
begins. The test coupons shall be subsequently heat treated in
accordance with the thermal treatments below the critical
temperature including tempering and simulated post weld heat
treatment.

(c) Simulated Post Weld Heat Treatment of Test Specimens
(for ferritic steel forgings and bars)—Except for carbon steel (P
Number 1, Section IX of the Code) forgings and bars with a
nominal thickness or diameter of 2 in. (51 mm) or less, the test
specimens shall be given a heat treatment to simulate any
thermal treatments below the critical temperature that the
forgings and bars may receive during fabrication. The simu-

lated heat treatment shall utilize temperatures, times, and
cooling rates as specified on the order. The total time at
temperature(s) for the test material shall be at least 80 % of the
total time at temperature(s) to which the forgings and bars are
subjected during postweld heat treatment. The total time at
temperature(s) for the test specimens may be performed in a
single cycle.

A10.5.3.3 Prior to heat treatment in the simulator unit, test
specimens shall be machined to standard sizes that have been
determined to allow adequately for subsequent removal of
decarb and oxidation.

A10.5.3.4 At least one thermocouple per specimen shall be
used for continuous recording of temperature on an indepen-
dent external temperature-monitoring source. Due to the sen-
sitivity and design peculiarities of the heating chamber of
certain equipment, it is mandatory that the hot junctions of
control and monitoring thermocouples always be placed in the
same relative position with respect to the heating source
(generally infrared lamps).

A10.5.3.5 Each individual specimen shall be identified, and
such identification shall be clearly shown on the simulator
chart and simulator cycle record.

A10.5.3.6 The simulator chart shall be compared to the
master chart for accurate reproduction of simulated quench in
accordance with A10.5.3.2¢a). If any one specimen is not heat
treated within the acceptable limits of temperature and time,
such specimen shall be discarded and replaced by a newly
machined specimen. Documentation of such action and reasons
for deviation from the master chart shall be shown on the
simulator chart, and on the corresponding nonconformance
report.

A10.5.4 Reheat Treatment and Retesting:

A10.5.4.1 In the event of a test failure, retesting shall be
handled in accordance with rules set forth by the material
specification.
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A10.5.4.2 If retesting is permissible, a new test specimen
shall be heat treated the same as previously. The production
forging that it represents will have received the same heat
treatment. If the test passes, the forging shall be acceptable. If
it fails, the forging shall be rejected or shall be subject to reheat
treatment if permissible.

A10.5.4.3 If reheat treatment is permissible, proceed as
follows: (1) Reheat treatment same as original heat treatment
(time, temperature, cooling rate): Using new test specimens
from an area as close as possible to the original specimens,
repeat the austenitize and quench cycles twice, followed by the
tempering cycle (double quench and temper). The production
forging shall be given the identical double quench and temper
as its test specimens above. (2) Reheat treatment using a new

heat treatment practice. Any change in time, temperature, or
cooling rate shall constitute a new heat treatment practice. A
new master curve shall be produced and the simulation and
testing shall proceed as originally set forth.

A10.5.4.4 In summation, each test specimen and its corre-
sponding forging shall receive identical heat treatment or heat
treatment; otherwise the testing shall be invalid.

A10.5.5 Storage, Recall, and Documentation of Heat-Cycle
Simulation Data—All records pertaining to heat-cycle simula-
tion shall be maintained and held for a period of ten years or as
designed by the customer. Information shall be so organized
that all practices can be verified by adequate documented
records.
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SUMMARY OF CHANGES

Committee AO1 has identified the location of selected changes to this standard since the last issue (A370 — 17)
that may impact the use of this standard. (Approved Nov. 15, 2017.)

(1) Increased range of values in Table 9 to 75 ft.Ibf [102 J].
(2) Replaced previous footnote 4 in Table 9 with new footnote
A.

(3) Added footnotes B and C to Table 9.
(4) Added references (1) and (2) to References section.

Committee AO1 has identified the location of selected changes to this standard since the last issue (A370 — 16)
that may impact the use of this standard. (Approved Jan. 1, 2017.)

(1) Added Section 30.

(2) Revised Section 32.

Committee A01 has identified the location of selected changes to this standard since the last issue (A370 — 15)
that may impact the use of this standard. (Approved May 1, 2016.)

(1) Removed previous Annex A7 and A9.
(2) Added Precision and Bias statement (Section 31).

(3) Revised Annex A3 to permit testing of parts grater than
8 inches in length using Method 1.

Committee A01 has identified the location of selected changes to this standard since the last issue (A370 — 14)
that may impact the use of this standard. (Approved Nov. 1, 2015.)

(1) Revised 27.1, 14.3.
(2) Revised Footnote A of Table 9.

(3) Added References section.
(4) Added A1058 to Section 2.
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(5) Added 1.5.1.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and therisk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Intemational Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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